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EIMCO-FINLAY  LOADERS 

The  world-wide  success  of  the  Eimco-Finlay  Loader  has,  natur¬ 
ally,  brought  other  mechanical  mucking  machines  into  the  field 
...all  of  which  resemble  it  as  closely  as  possible  in  appearance. 

When  contemplating  the  purchase  of  a  mucking  machine,  how¬ 
ever,  there  are  three  important  considerations  to  keep  in  mind. 

FIRST:  The  distinctive  patented  design  and  construction  of  the 
Eimco-Finlay  Loader  eliminates  all  necessity  for  auxiliary  air 
cylinders,  cut-off  and  kick-back  devices,  or  other  trouble¬ 
making  "'gadgets”  of  any  kind. 

SECOND:  The  only  reason  for  having  these  "gadgets”  on  other 
loaders  is  to  achieve  a  comparable  operating  cycle  without 
violating  our  patent  rights. 

THIRD:  Because  the  Eimco-Finlay  Loader  has  no  "gadgets”, 

,,^oth  air  consumption  and  maintenance  expense  are  very 
nuch  lower  than  for  any  other  type  of  mechanical  mucking 
hachine  yet  developed.  Facts  and  figures  to  verify 
hese  statements  will  be  furnished  promptly  on  request. 


iimco  patents  give  exclusive  rights  to  the  use  of  any  rocker-arm  pro- 
ile  other  than  a  segment  of  a  true  circle,  and  thereby  give  exclusive 
ights  to  the  many  advantages  derived  from  controlling  the  operation 
{)f  a  loader  bucket  in  this  manner.  No  other  known  method 
permits  such  simple,  sturdy  construction  or  gives  such  high  efficiency. 


THE  EIMCO  CGRPORATION 


Salt  Lake  Cil),  Utah,  U.  $.  A. 


New  York 


Chicago 


El  Paso 


Sacramento 


«  Sales  Represen  tatives  in  all  principal  countries  throughout  the  mining  world 
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HYDROSEAL 


RUBBER  PROTECTED 

SAND-SLURRY-  DREDGE 


PUMPS 


IvOtOSEAl  ANO  MAXIMIX  OPSICNS  AXE  COVERED  tY  PATENTS  AND  APPLICATIONS  IN  THE  MAJOR  MINING  CENTERS  OP  THE  WORLD  AND  CAN  BE  PURCHASED  ONLY  THROUGH  THESE  COMfA 
J.  t.  A.I  the  AtUW.tHHMAM.HOPP  CO.  CANADA t  ALLEN . SHEKMAN-HOPP.  LTD.  INOLANDt  THE  ASH  CO.  (LONDON),  LTD.  FHILIPPINI  ISLANDS!  ATKINS.  KROLL  «  C0« 


SAND  PUMP  —  Moximix  Rubber  Impeller,  Shell  liner.  Side  Plate  Liners  and  Suction 
Sleeve.  Hydrosealing  on  both  sides  of  Impeller. 

SLURRY  PUMP— Some  os  Sand  Pump  except  Hydrosealing  only  on  the  engine  side 
of  the  pump,  thus  reducing  dilution. 

DREDGE  PUMP— Maximix  Rubber  Side  Plate  Liners  with  Impeller,  Shell  and  Suction 
Sleeve  made  of  special  abrasion  or  corrosion  resistant  metals  and  alloys.  Hydro¬ 
sealing  on  both  sides  of  Impeller. 


All  types  are  built  in  four  standard  frame  sizes,  providing  suction  and  discharge 
openings  from  2"  to  12^  while  the  Dredge  Pump  is  built  in  iorger  standard  sizes. 
The  Hydroseal  Principle  saves  one-third  to  one-half  in  power  costs  and  Maximix 
Rubber  generally  outlasts  equivalent  metal  parts  four  to  six  times.  Address  the  nearest 
office  listed  below  for  our  36-page  Catalog  No.  937  pictured  at  left, which  describes 
all  three  types  of  Hydroseal  Pumps. 


The  Hydroseal  Principle  is  available  in  three  different  types  of  pumps,  each  for  a 
specific  type  of  abrasives  pumping,  as  their  names  imply. 
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Canadian  Trade  Treaty  Puzzles  Zinc  Producers 


November  18  was  a  day  of  surprise  and 
bewilderment  for  domestic  zinc  pro¬ 
ducers,  for  that  w’as  the  date  on  which  the  State 
Department  released  the  astonishing  terms  of 
the  new  trade  agreement  with  Canada.  The 
duty  on  zinc  metal  was  reduced  from  1.15^.  to 
1.40^.  per  pound.  On  ore  the  reduction  was 
from  1.50^.  to  1.20?^.  per  pound  of  zinc  content. 
Taken  completely  unawares  by  this  action,  pro- 
^liicers  pondered  the  probable  consequences. 
They  had  not  long  to  wait.  On  November  21 
the  St.  Louis  price  for  Prime  Western  zinc 
dropped  from  5.05^.  to  4.75^.  per  pound,  and 
on  November  29  another  reduction  was  made  to 
4.50^.,  prices  corresponding  to  the  level  at  which 
foreign  zinc  was  offered  in  the  domestic  market. 
All  told,  the  reductions  amount  to  $11  per  ton, 
a  tidy  sum  in  these  days  of  high  costs  and  un¬ 
employment  in  an  industry  that  will  market 
nearly  400,000  tons  of  metal  this  year. 

The  most  charitable  view  of  the  State  De¬ 
partment’s  action  is  that  its  experts  were  piti¬ 
fully  unfamiliar  with  the  zinc  industry,  either 
domestic  or  foreign.  But  even  so  feeble  a  de¬ 
fense  is  inexcusable  and  inadequate  because  full 
information  was  at  hand.  If  the  industry’s 
trade  associations  were  regarded  as  biased  and 
prejudiced  informants,  the  Bureau  of  Mines 
was  available  as  a  competent  and  impartial  ad¬ 
viser.  The  most  casual  inquiry  would  have 
elicited  facts  in  defense  of  the  existing  duties. 

Emphasis  on  the  State  Department’s  unfamil¬ 
iarity  with  the  business  is  increased  by  its 


action  reducing  by  50  per  cent  the  duty  on  cad¬ 
mium,  a  byproduct  of  zinc  production.  With 
a  rare  gift  for  mis-statement  the  Department 
defends  its  course  by  stating  that  ‘‘This  metal 
is  a  byproduct  of  the  copper  refining  industry 
and  constitutes  only  a  very  small  fraction  of  the 
value  of  that  industry’s  products.”  Small, 
indeed,  for  the  copper  industry,  but  a  consider¬ 
able  item  for  the  zinc  producer. 

Nor  does  the  published  explanation  of  the 
reduction  of  the  zinc  tariff  command  confidence 
in  the  Department’s  knowledge  of  an  industry 
that  is  in  distress  the  world  around.  Vague 
reference  is  made  to  imports  of  zinc  to  supple¬ 
ment  domestic  production,  with  the  inference 
that  under  normal  conditions  the  latter  is  not 
able  to  meet  consumption  demand.  The  com¬ 
ment  on  fluctuations  in  the  price  of  zinc  also 
suggests  that  here,  as  in  the  ease  of  imports,  the 
Department  placed  too  much  reliance  in  mere 
statistics  without  interpretation.  Apologetically 
it  concludes  that  “The  rates  fixed  in  the  agree¬ 
ment  will  leave  substantial  protection  for  the 
domestic  producers  of  this  commodity.’'  On  the 
contrary,  the  immediate  effect  has  been  to  reduce 
prices,  open  the  market  to  cheap  imported  zinc, 
increase  unemplojunent  at  home,  and  demoralize 
a  great  industry  that  was  gradually  climbing  out 
of  depression.  The  full  extent  of  the  damage 
cannot  yet  be  appraised,  but  it  appears  that 
serious  injury  has  been  inflicted  on  Tri-State 
producers  and  the  entire  Prime  Western  divi¬ 
sion  of  the  industry. 
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Meeting  the  Wage-Hour  Law 

Although  it  is  too  early  to  appraise 
accurately  the  effect  of  the  Federal  wajte- 
hour  law  ou  the  metal-miiiiii"  industry,  a  quick 
survey  of  the  field  indicates  the  trend  of  reac¬ 
tion.  Compliance  is  «reneral  throughout  the 
industry,  even  thoufrh  some  companies  may  con¬ 
sider  themselves  exempt  on  the  ground  of 
wholly  intrastate  operation.  Wage  rates  have 
not  been  affected,  because  the  industry  now  has 
far  higher  rates  than  the  minimum  required  by 
law.  But  it  has  been  necessary  to  adjust  hours, 
and  this  has  entailed  lower  weekly  wages  for 
some  miners.  Varied  plans  have  been  adopted 
by  management  to  meet  the  hour  requirements 
of  the  law.  These  are  summarized  on  a  news 
page  in  this  issue. 

Like  the  N.R.A.  of  unhappy  memory  and 
many  other  sw'eeping  New  Deal  measures  of  good 
intent,  application  of  the  Federal  wage-hour  law 
immediately  discloses  the  complexity  of  Ameri¬ 
can  business  and  the  impossibility  of  drafting 
regulations  that  will  be  uniformly  satisfactory 
for  all  industries.  Mining  has  its  peculiar  char¬ 
acteristics,  out  of  which  wage-hour  policies  have 
developed  that  are  fair  and  far  from  oppressive. 
The  eight-hour  day  has  long  been  standard  prac¬ 
tice,  and  the  custom  of  basing  wages  on  the 
price  of  metal  has  gained  wide  adoption.  Wage 
rates  and  average  weekly  wages  are  higher  than 
in  manufacturing  industries.  As  for  the  five- 
day  week,  without  deprecating  the  benefit  of 
added  leisure,  the  fact  remains  that  in  many  iso¬ 
lated  mining  operations,  at  least,  a  day’s  work 
and  its  income  would  be  preferred  above  a  day  of 
idleness  and  expense.  In  short,  it  is  quite  possible 
that  miners  would  rather  determine  their  own 
working  conditions  through  negotiation  with 
employers  than  accept  the  questionable  benefits 
of  a  plan  imposed  by  law. 

Whether  the  new  law  will  increase  employ¬ 
ment  throughout  the  mining  industry  is  still 
a  moot  question.  In  some  cases  it  has,  par¬ 
ticularly  where  the  change  has  been  made  to  a 
40-hour  five-day  week,  or  where  operations  are 
continuous  for  24  hours  a  day  and  seven  days 
a  w’eek.  But  the  miner’s  weekly  income  will 
probably  be  less,  or  at  best  remain  the  same. 
Undoubtedly  mechanization  will  be  increased 
wherever  it  can  be  adopted  to  reduce  costs,  and 
this  will  have  some  effect  on  employment. 

In  summary  it  may  be  said  that  early  reac¬ 
tion  to  the  new  law  by  both  employer  and  em¬ 
ployee  is  unfavorable,  with  the  ultimate  effect 
on  employment  and  individual  income  some¬ 
what  problematical. 


Public  Policies  of  a 

Great  Mining  Company 

Mention  the  subject  of  public  relations 
in  almost  any  group  of  intelligent  in¬ 
dustrialists  these  days,  and  you  get  a  response 
of  which  the  following  is  typical :  It  is  the  most 
vital  problem  in  the  nation  today.  What  a  com¬ 
pany  does,  how  it  does  it,  and  how  it  acquaints 
the  public  with  its  policies  and  performance 
have  become  matters  of  more  than  academic 
interest  to  people  in  all  walks  of  life.  The  way 
in  which  a  company  conducts  its  business,  its 
sensitiveness  to  the  public  welfare,  its  respon¬ 
siveness  to  the  interests  of  employees,  customers, 
stockholders,  and  the  communities  in  which  it 
operates,  have  become  quite  as  important  as  its 
products  or  its  financial  statement.  Whether  it 
stands  high  or  low  in  public  esteem  depends  on 
the  spirit  behind  its  business  policies. 

Among  mining  companies  none  has  shown  a 
keener  appreciation  of  these  things,  nor  a  more 
substantial  record  of  achievement,  than  Inter¬ 
national  Nickel  Company.  For  which  reason 
we  publish  in  this  issue  a  brief  outline  of  its 
public  relations  program.  Physically  inter¬ 
national  in  the  mining,  refining,  fabrication,  and 
distribution  of  its  major  product  and  byprod¬ 
ucts,  “Inco”  has  had  to  meet  the  test  of  good 
public  and  industrial  relations  in  several  coun¬ 
tries  and  in  a  great  variety  of  consuming  indus¬ 
tries  that  comprise  its  customers.  How  well  it 
has  accomplished  its  aims,  the  reader  may  judge 
for  himself. 

In  our  opinion  the  record  is  one  in  which  the 
entire  mining  industry  may  take  pride,  because 
it  refutes  the  criticism  that  has  been  leveled  at 
“big  business”  for  failure  to  recognize  and  dis¬ 
charge  its  obligations  to  the  public.  Not  that 
the  mining  industry  as  a  whole  is  above  criti¬ 
cism,  nor  that  small  units  are  without  similar 
obligations,  but  that  evidence  does  exist  that 
mining  is  sensitive  to  all  that  is  involved  in  the 
words  “public  relations.” 

N.  B. — Good  public  relations  don’t  develop 
overnight.  They  cannot  be  bought  in  a  pack¬ 
age  ready  for  use,  nor  do  they  thrive  without  the 
personal  interest  and  attention  of  a  high  execu¬ 
tive — in  “Inco’s”  case,  president  Robert  C. 
Stanley.  His  reports  to  shareholders  and  his 
annual  reviews  of  the  nickel  industry  give  evi¬ 
dence  of  constant  attention  for  many  years  to 
the  public  and  industrial  policies  of  his  com¬ 
pany.  Evidently  persistence  is  an  essential 
quality,  not  only  to  establish  but  also  to  sustain 
a  company’s  name  and  reputation. 
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Mechanical 

Loading 

In  the 

Butte  Mines 


Anaconda  has  75  mucking  machines  of 
various  types  in  service 


H.  M.  Courtney 

Engineering  Research  Department 
Anaconda  Copper  Mining  Company 
Butte,  Mont. 


During  the  past  five  years, 
mechanical  loaders  have  al¬ 
most  entirely  replaced  scraper- 
slides  for  loading  mine  cars 
in  the  mines  at  Butte,  Mont.  These 
loaders  were  found  especially  adaptable 
for  use  where,  on  account  of  their 
small  size  and  portability,  one  loader 
unit  may  be  used  to  service  several 
headings.  They  are  also  well  adapted 
for  those  places  where  the  width  of  ore 
varies  so  that  frequently  the  drift  must 
be  curved  to  folla^v  the  ore. 

As  deeper  levels  were  opened,  higher 
temperatures  were  encountered,  which 
resulted  in  lowered  efficiency  and  in 
high  labor  turnover  in  the  workings 
where  hand  shoveling  was  in  effect. 
Several  of  the  early  types  of  mechani¬ 
cal  loaders  had  been  tried  with  indif¬ 
ferent  success,  and  it  was  not  until 
1928  that  a  satisfactory  portable 
scraper  slide  was  developed  for  loading 
mine  cars.  These  slides,  though  a  dis¬ 
tinct  improvement  over  hand  loading 
in  the  larger  drifts,  were  not  entirely 
suitable  for  those  of  smaller  cross-sec¬ 
tion.  The  units  were  generally  not 
portable  enough  to  be  used  in  more 
than  one  heading.  Hand  mucking  was 
still  required  in  cleaning  up  the  drift, 
especially  in  timbered  drifts  where  the 
scraper  would  leave  muck  piled  be¬ 
tween  the  posts.  Mucking  around 
curves  was  difficult,  sometimes  requir¬ 
ing  double  handling  of  the  muck.  In 


large  double-track  drifts  a  cycle  of 
drilling  and  mucking  in  alternate 
halves  of  the  drift  was  worked  out. 
This  permitted  mucking  and  drilling 
at  the  same  time.  One  of  the  few  ad¬ 
vantages  of  the  scraper  slide  over  the 
mechanical  loader  is  that  the  face  can 
be  mucked  back  and  drilling  started 
when  car  service  is  interrupted. 

The  mechanical  loaders  now  in  use 
in  the  mines  at  Butte  are  manufactured 
by  several  different  companies  and 
utilize  practically  the  same  loading 
principle — namely,  the  crowding  and 
loading  of  the  bucket  with  the  pro¬ 
pelling  motor,  and  the  loading  and 
dumping  of  the  bucket  with  a  sepa¬ 
rate  bucket  motor.  In  loading  the 
bucket,  both  power  units  are  used  to¬ 
gether  in  crowding  and  lifting  the 
bucket  from  position  A  to  position  B 
in  Fig.  1  (page  32).  The  power  units 
are  identical  reversible  air  motors  and 
controls  for  each  are  located  close  to¬ 
gether  on  the  side  plate  of  the  loader. 
In  operating  the  loader  the  operator 
works  from  a  removable  platform,  on 
which  he  stands  and  can  swing  the 
bucket  to  either  side,  operate  the  con¬ 
trols,  and  release  the  car  to  which  the 
loader  is  coupled.  The  propelling 
motor  is  mounted  on  the  under-car¬ 
riage  between  the  axles,  to  which  it  is 
directly  coupled,  and,  being  reversible, 
it  can  croAvd  the  bucket  into  the  muck- 
pile  or  it  can  be  used  as  a  tramming 


unit  within  the  limits  of  the  air-hose 
connection.  A  convenient  clutch  lo¬ 
cated  between  the  gear  reduction  of 
the  motor  and  the  axle  drive  allows 
for  propelling  the  loader  by  hand  as 
when  pushing  it  on  and  off  the  cage, 
or  moving  it  to  and  from  a  heading 
with  the  electric  storage-battery  loco¬ 
motive. 

From  Fig.  1  the  manner  of  loading 
and  dumping  the  bucket  may  readily 
be  understood.  The  bucket  motor  drives 
a  winding  reel  which  pulls  the  chain 
attached  to  the  rocker  arms.  The 
bucket  is  crowded  into  the  muckpile 
(position  J.)  by  the  propelling  motor. 
At  the  same  time,  the  upper  motor  lifts 
the  bucket  until  loaded  (position  B). 
This  is  repeated  until  the  bucket  is 
filled.  Usually  one  pass  is  sufficient. 
The  dumping  position  of  the  bucket  is 
shown  by  position  D.  For  transport¬ 
ing  on  cages  the  bucket  is  placed  in 
position  C. 

The  rocker  arms  or  bucket  arms  roll 
on  a  track  just  inside  the  side  plates 
and  the  bucket  motor  is  mounted  in  the 
clear  between  these  tracks.  The  whole 
top  section  is  connected  to  the  under¬ 
carriage  with  a  king  pin  and  can  be 
rotated  from  side  to  side.  With  this 
arrangement  it  is  possible  to  dig  2^ 
ft.  outside  the  edge  of  either  rail.  A 
centering  device  automatically  brings 
the  bucket  to  dumping  position  over 
the  car.  Two  springs  on  the  cross- 
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Fig.  1  .  .  .  THE  PRINCIPLE  of  mechanical  loading,  as  embodied  in  design  of 
mucking  mochines  used  at  Butte.  A,  Bucket  at  start  of  crowd.  B,  Bucket  loaded, 
end  of  crowd.  C,  Bucket  position  when  caging  loader.  Z>,  Bucket  in  dumping 
position.  £,  Car  bumper  on  loader.  F,  Car  coupler 


Fig.  2  .  .  .  THE  "LITTLE  FINN"  used  to  facilitate  the  drilling  of  lifters  in  the 
Butte  mines.  To  lower  the  starting  point  of  the  hole,  the  device  is  moved  back 
and  longer  steel  is  used 


member  between  the  side  plates  absorb 
the  shock  of  dumping. 

Improvements  in  design  and  con¬ 
struction  of  such  mine-car  loaders  are 
being  brought  about  not  only  by  com¬ 
petition  among  the  various  manufac¬ 
turers  but  by  the  constructive  criticism 
offered  by  the  loaders’  users.  There  are 
five  manufacturers  supplying  this 
equipment  at  present,  and  many  future 
improvements  are  anticipated. 

The  first  machines  of  this  type  used 
in  the  Butte  mines  were  two  loaders 
designed  and  built  by  John  Finlay, 
superintendent  of  the  North  Lily  mine, 
in  Utah.  They  were  in  use  during  1932, 
1933,  and  1934  but  were  not  substan¬ 
tial  enough  to  stand  up  under  the  hard 
service  to  which  all  loaders  are  sub¬ 
jected. 

Following  this  original  design,  the 
first  factory-built  machines  that  came 
to  Butte  were  placed  in  service  in  1933. 
They  weigh  about  3,200  lb.  and  are 
powered  by  two  four-cylinder  air 
motors.  They  have  two  wheel-drive 
chains,  one  driving  each  axle  from  a 
double  sprocket  on  the  propelling 
motor.  The  bucket  is  raised  by  one 
chain  connecting  the  crosshead  on  the 


bucket  arms  and  the  winding  reel, 
which  is  driven  by  bevel  gears  from  the 
bucket  motor.  There  is  an  idler  roller 
on  top  of  the  bucket-motor  gear  hous¬ 
ing.  The  rocker  arms  are  of  the  curved 
type  and  are  held  in  place  on  their 
racks  by  four  cables,  two  on  each 
rocker  arm,  and  one  end  of  each  cable 
is  connected  to  the  arm  and  the  other 
end  to  the  rack.  A  spring-and-screw 
connection  on  one  end  of  each  cable 
permits  adjustment  of  the  cable  ten¬ 
sion.  The  upper  deck  and  under-car¬ 
riage  are  held  together  with  a  short 
bolt-type  king  pin.  Steel  balls  are 
fitted  in  races  milled  in  the  under¬ 
carriage  and  underside  of  the  top 
deck,  allowing  the  top  deck  to  turn 
freely.  The  bucket  is  automatically 
centered  by  a  cable-type  centralizer.  A 
short  cable  attached  to  the  under-car¬ 
riage  is  connected  by  a  linkage  to  the 
top  deck,  which  swings  the  upper 
deck  and  bucket  to  the  center  by  a 
lever  actuated  by  the  rocker  arm  cables 
when  the  bucket  is  raised.  Controls 
for  the  air  motors  were  originally 
four-way  plug  valves  with  piping  to 
the  top  motors  and  two  hoses  to  the 
bottom  motor,  allowing  rotation  of  the 


top  deck.  In  Butte,  these  plug  valves 
have  been  replaced  by  plate  valves, 
which  have  been  found  more  satisfae- 
tory. 

Later  improvements  were  made  on 
this  model,  resulting  in  the  introduc¬ 
tion  of  a  loader  which  was  first  used 
in  the  Butte  mines  late  in  1937.  This 
machine  weighs  about  3,900  lb.  and 
embodies  the  following  improvements: 
It  has  gear-driven  axles  and  the  turn¬ 
table  ball  races  are  of  the  insert  type 
and  are  renewable.  The  centralizer  is 
of  a  drum  type.  A  roller  pin  on  the 
under-carriage  engages  a  cut-out  drum 
mounted  on  the  top  deck  and  is  ro¬ 
tated  by  an  arm-type  linkage  attached 
to  one  rocker  arm. 

A  loader  made  by  another  manufac¬ 
turer  is  powered  with  two  five-cylinder 
piston-type  air  motors  and  the  total 
weight  of  the  machine  is  about  4,200 
lb.  It  was  introduced  in  the  mines  in 
Butte  early  in  1936.  Its  design  embodies 
gear-driven  axles,  toothed  dipper  arms 
and  racks,  and  dipper-arm  rollers  and 
guides  on  the  side  plates.  Two  bucket 
chains  and  the  winding  reels  on  a  jack¬ 
shaft  are  driven  by  the  top  motor 
through  a  sprocket  chain.  A  long,  ver¬ 
tical,  tapered  king  pin  on  the  under¬ 
carriage,  on  which  two  Timken  roller 
bearings  are  mounted,  connects  the 
under-carriage  to  the  king-pin  bearing 
housing  on  the  deck.  A  roller-type  cen¬ 
tralizer  is  attached  to  a  cross-member 
between  the  dipper  arms  and  guides 
the  bucket  to  a  central  dumping  posi¬ 
tion.  This  roller  guide  is  similar  in 
shape  to  a  “wishbone”  and  it  attached 
to  the  top  of  the  tapered  king  pin, 
which  does  not  rotate  with  the  top 
deck.  By  removing  the  roller  the 
bucket  can  be  dumped  oft  center, 
should  the  need  occur  while  mucking 
on  a  curved  track.  An  automatic  shut¬ 
off  stops  the  air  to  the  top  motor  as  it 
approaches  the  dumping  position, 
which  lessens  the  shock  on  the  dipper 
chains  and  arms.  Control  valves  are 
located  on  each  motor,  the  bottom 
motor  valve  control  being  operated  by 
a  fiexible  cable  from  the  operator’s  side 
plate  lever,  and  the  top  motor  valve 
is  operated  by  a  shaft  lever  and  link¬ 
age. 

A  loader  manufactured  by  a  third 
company  w’as  put  in  service  in  May, 
1938.  It  weighs  approximately  4,600 
lb.  and  is  powered  by  two  four-cylinder 
piston-type  air  motors.  This  machine 
has  gear-driven  axles,  circular  rocker 
arms  and  cables,  two  bucket  chains  and 
a  winding  reel  jackshaft,  and  a  verti¬ 
cal-type  king  pin.  A  novel  centering 
device  is  used  and  consists  of  two  air 
cylinders  operated  by  a  control  button 
on  the  bucket  operating  lever,  which 
centralizes  the  bucket  upon  release  of 
the  button.  This  helps  the  operator 
in  swinging  the  bucket  to  a  new  posi¬ 
tion  while  loading  and  permits  the 
machine  to  be  centered  with  the 
bucket  in  any  position.  It  also 
allows  the  bucket  to  be  dumped  off- 
center  should  the  need  occur  while 
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mucking  on  curved  track.  At  present 
the  Anaconda  Copper  Mining  Com¬ 
pany  has  75  mechanical  loaders  of 
various  types  at  its  Butte  properties. 
In  Table  I  is  shown  the  total  cubic  feet 
of  excavation  handled  by  these  loaders, 
the  percentage  of  all  sill  excavation 
loaded,  and  the  number  of  loaders  on 
hand  at  the  end  of  each  period  listed. 
This  table  shows  a  very  satisfactory 
increase  in  the  use  of  mechanical 
loaders. 

Underground  mining  is  generally 
carried  on  two  8-hour  shifts  per  day  at 
Butte,  one  shift  starting  at  8  a.m.  and 
one  at  6  p.m.  All  mining  is  done  on  a 
contract  system,  unit  prices  being  set 
for  breaking  ground,  for  timbering, 
and  for  mucking.  The  prices  vary,  de¬ 
pending  on  the  location  or  working 
conditions,  and  most  prices  are  on  a 
cubic-foot  (in  place)  basis,  although  a 
number  of  drifts  are  driven  on  the 
basis  of  a  unit  price  per  linear  foot. 
The  number  of  men  working  per  shift 
on  one  contract  depends  on  the  size  or 
number  of  headings  being  worked 
under  that  contract.  Two  men  per 
shift,  however,  is  the  most  common 
practice.  When  a  large  double-track 
heading  is  worked,  or  more  than  two 
small  headings  are  worked  together, 
three  or  more  men  may  be  used  to 
advantage  on  each  shift.  The  drilling 
and  mucking  cycle  of  operations  in  a 
drift  or  crosscut  may  depend  on  co¬ 
ordinating  other  mining  operations  on 
the  level  to  permit  uninterrupted  de¬ 
livery  of  empty  mine  cars  to  the 
loader. 

The  Operating  Cycle — The  minimum 


ft.  was  obtained  with  a  28-hole  hori¬ 
zontal  V-cut  round.  This  round  re¬ 
quired  a  little  over  five  hours  of  drill¬ 
ings,  and  the  loading  of  the  resulting 
65  to  75  cars  required  to  3^  hours, 
the  rest  of  the  time  being  devoted  to 
timbering  and  installing  tracks.  In  an 
8x6-ft.  untimbered  heading  an  average 
advance  of  8^  ft.  per  round  was  ob¬ 
tained  using  a  burn-eut  round.  This 
was  in  a  single  heading,  drilling  17  or 
18  9-ft.  holes,  then  mucking  on  the 
following  shift,  and  setting  up  the 
drilling  equipment  for  the  oncoming 
drilling  shift. 

A  short-round  cycle  consists  of  a 
complete  mucking  and  drilling  opera¬ 
tion  in  one  heading  in  one  shift.  De¬ 
pending  on  conditions,  either  of  two 
methods  is  followed.  A  down-cut  round 
is  used  in  which  the  miners  set  up  a 
horizontal  crossbar  over  the  muck  pile. 
Either  one  man  or  two  men  operate 
one  or  two  drills  while  the  other  runs 
the  loader.  On  comiiletion  of  the  drill¬ 
ing  on  the  crossbar,  the  breast  is 
cleaned  out  with  the  loader,  the  lifters 
are  drilled  with  a  “little  Finn,”  shown 
in  Fig.  2,  and  the  round  is  loaded  and 
blasted.  With  this  device  the  round  is 
drilled  with  one  set-up  of  the  crossbar. 
Another  method  is  to  muck  out  the 
complete  round,  set  up  a  vertical  bar 
with  two  crossarms  and  two  drills,  and 
drill  and  blast  the  round  with  two 
men.  Other  conditions  may  require  the 
use  of  two  column  bars.  A  lateral  drift 
and  one  or  two  crosscuts  are  being 
driven  at  an  average  rate  of  over  100 
ft.  per  six-day  week.  The  drift  is 
being  worked  three  shifts  per  day  with 


No.  of  Cu.  Ft.  %  of 
Year  Loaders  Loaded  AU  Sills 

1933  .  2  67,026  2.3 

1934  .  3  46.626  2.1 

1935  .  8  327,308  4.8 

1936  .  25  1,734,132  15.0 

1937  .  52  4,097,576  25.3 

1938  (6  mo.).  54  2,705,448  49.8 

Note:  "  Cubic  Feet  Loaded  ”  is  calculated  from 
ground  in  place  and  for  a  tonnage  comparison. 
Ten  cubic  feet  are  equivalent  to  one  ton. 


cross-section  of  a  drift  in  which  a 
loader  can  work  effectively  is  7  ft. 
high  by  5  ft.  wide.  The  standard  cross- 
section  for  most  laterals  and  crosscuts 
is  8  or  9  ft.  high  and  6  or  7  ft.  wide 
for  untimbered  drifts  and  10  or  11^ 
ft.  high  and  8  or  9  ft.  wide,  outside  of 
timber,  for  timbered  drifts.  Drifts  in 
ore  are  sometimes  wide  and  irregular, 
due  to  following  the  ore.  In  all  drifts 
and  crosscuts  either  a  long-round  cycle 
or  a  short-round  cycle  may  be  used. 

A  long-round  cycle  in  a  heading  is 
one  in  which  the  drilling  is  done  by 
two  men  with  two  drills  for  an  entire 
shift.  Mucking  and  timbering  are  done 
on  the  following  shift.  This  method  is 
well  adapted  to  timbered  drifts  of 
larger  cross-section.  Two  headings  can 
be  driven  on  the  same  contract  using 
three  men  per  shift,  two  men  drilling 
in  one  heading  and  one  man  operating 
the  loader  in  the  other  heading.  If 
three  headings  are  available,  it  is  pos¬ 
sible  to  alternate  headings  and  gain 
two  or  three  extra  rounds  per  week. 
In  a  lOxlO-ft.  timbered  heading  at  one 
of  the  mines  an  average  advance  of  6 


CROWDING  into  muck  pile.  This  is  one  of  many  loaders, 
different  types,  in  service  underground  in  Butte 


CLEANING  UP  at  the  side  of  a  track  as  the  work  of  mucking  out 
a  heading  progresses 
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Fiq.  3  .  .  .  PORTABLE  CARRIAGE  ior  two 
drilter  drills.  This  reduces  total  time  required 
for  setting  up  and  tearing  down  by  more 
than  one  hour,  permitting  drilling  of  deeper 
rounds 


tiiree  men  on  each  shift,  inasmuch  as 
their  duties  include  tramming  to  the 
station  and  carrying  a  drainage  ditch. 
In  cross-section  this  untimbered  drift 
is  9x7  ft.  An  average  round  slightly 
over  0  ft.  deep  is  broken  every  shift 
with  a  pyramid  cut.  At  another  mine 
a  weekly  advance  of  40  ft.  is  obtained, 
loading  30-cu.ft.  cars  and  working  two 
men  per  shift  and  two  shifts  per  day 
in  a  heading  Sjxll  ft.  in  cross-section. 

Wlien  three  headings  are  worked, 
two  can  be  mucked  out  every  shift  and 
two  drilled  every  shift.  At  the  begin¬ 
ning  of  each  shift  one  heading  is  ready 
for  drilling  and  the  other  two  are 
ready  for  mucking.  The  loader  crew 
cleans  out  one  heading  before  lunch 
and  one  after,  thus  mucking  out  tw’o 
complete  rounds.  The  drilling  crew 
drills  the  face  available  at  the  start 
of  the  shift  first,  and  then  moves  to 
the  first  heading  cleaned  out  by  the 
loader.  These  two  breasts  are  blasted 
going  off  shift,  thus  making  the  same 
set-up  available  for  the  coming  shift. 

In  wide  occurrences  of  ore  a  small 
drift  may  be  advanced  on  either  the 
footwall  or  hanging-wall  side  and  the 
drift  enlarged  to  the  full  width  of  the 
ore,  at  which  time  the  additional  track 
required  for  the  loader  is  advanced. 
When  enlarging  a  drift,  drilling  and 
mucking  can  proceed  at  the  same  time. 
Another  method  is  to  advance  the 
wliole  breast  at  the  same  time  by  al¬ 
ternately  drilling  a  vertical  V-cut 
round  in  one-half  of  the  face  and  en¬ 
larging  the  rest  of  it  in  the  same  blast. 
By  mucking  first  on  the  side  with  the 
least  amount  of  muck,  drilling  may  be 
started  while  cleaning  out  the  remain¬ 
der  of  the  round  from  the  other  tracks. 
In  one  ore  drift  which  was  12  ft.  high 
and  16  to  22  ft.  wide,  the  drilling  re¬ 
quired  up  to  three  complete  shifts  and 
the  mucking  and  timbering  more  than 
two  shifts.  In  this  instance  three 
rounds  of  about  6  ft.  advance  each 
were  obtained  ‘per  six-day  week.  A 
horizontal  V-cut  round  is  generally 
used  in  narrower  drifts  where  room  is 
not  available  for  drilling  the  vertical 
V-cut,  and  also  in  ground  that  requires 
timbering  to  be  carried  close  to  the 
face.  In  these  cases  the  round  is 
mucked  out.  timber  stood,  and  drilling 
begun.  If  necessary,  stringers  are 
advanced  ahead  to  support  the  back 
while  mucking. 

From  the  foregoing  it  will  be  seen 
that  a  wide  selection  of  cycles  is  pos¬ 
sible  and  the  purpose  in  adopting  any 
particular  one  is  to  obtain  the  highest 
efficiency  for  that  set  of  conditions. 


Fig.  4  .  .  .  MINE  CARS  must  be  supplied 
properly  to  an  underground  loader  to  insure 
maximum  efficiency  in  operating  cycle.  Here 
several  ways  of  doing  it  are  illustrated 


Table  II — Operations  With  Drill  Carriage  and  Mechanical  Loader 
ior  Week  on  One  Contract 

Drilling  Cycle  Mucking  Cycle 


19.38 

W'ork 

No.  of 
Men 

Holes 

Feet 

Advance 

for 

Work 

No.  of 

Cars  of 

Total 

Date 

Shift 

Place 

Drilling 

Drilled 

Drilled 

Round 

Place 

Men 

Muck 

Men 

4  20 

3603 

2 

25 

160 

6 

3604 

1 

34 

3 

Wed. 

3  p.in. 

3604 

2 

22 

150 

6^ 

3603 

1 

49 

3 

3603 

2 

25 

165 

6 

3604 

1 

49 

3 

4  21 

7  a.m. 

3604 

2 

25 

145 

5 

3603 

1 

41 

3 

Thur. 

3  p.m. 

3603 

2 

25 

155 

5H 

3604 

1 

49 

3 

3604 

2 

27 

164 

4 

3603 

1 

49 

3 

4  22 

7  a. in. 

3603 

2 

25 

155 

5H 

3604 

1 

43 

3 

Fri. 

3  p.m. 

3604 

2 

22 

148 

5 

3604 

1 

54 

3 

1 1  p.m. 

3603 

2 

26 

169 

5 

3604 

1 

38 

3 

4/23 

7  a.m. 

3604 

2 

26 

168 

7 

3603 

1 

42 

3 

Sat. 

3  p.m. 

3603 

2 

25 

169 

514 

3604 

1 

59 

3 

3604 

2 

25 

165 

3603 

1 

45 

3 

4  '25 

3603 

2 

26 

176 

6y2 

3604 

1 

47 

3 

Mon. 

3604 

2 

26 

170 

6 

3603 

1 

45 

3 

3603 

2 

30 

190 

6 

3604 

1 

53 

3 

4  '26 

3604 

2 

25 

165 

5 

3603 

1 

46 

3 

Tue. 

3  p.m. 

3603 

2 

29 

186 

5 

3604 

1 

31 

3 

11  p.m. 

3604 

2 

24 

160 

6 

3604 

1 

37 

3 

. .  3603 

18 

236 

1525 

51 

3603 

9 

409 

26 

Total  (Both) . 

3604 

18 

36 

222 

458 

1435 

2960 

48 

100 

3604 

9 

18 

403 

758 

28 

54 

All  rounds 

1  burn 

cut.  Cross-section  3,603 

is  9  X  7%  ;  3,604  is 

9x7. 

Loader  and  car 


Single-track  drift  with  double-track 


Loader  and  car 


Empty  car  on  Jump  sheet- 


jump  sheet  in  single-track 


Loader  and  car 


Loaded  cars 


Jump  sheef-'^ 


-Empty  cars'"' 


'  jump  sheet  in  a  double-track  drift '  ' 

^aded  cars 


Loader  and  car 


Empty  cars 


Tram  loaded  cars  past  switch 

Car  service  in  two  headings, such  as  a  lateral  and  a  crosscut 
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Drilling  is  materially  speeded  up 
by  using  a  drill  carriage,  upon  which 
two  drifter  drills  are  mounted.  This 
reduces  the  total  time  required  for  set¬ 
ting  up  and  tearing  down  by  more 
than  one  hour,  which  time  is  utilized 
for  drilling  deeper  rounds.  A  sketch 
of  this  drill  carriage  is  shown  in  Fig. 
3.  Fifteen  hundred  pounds  of  lead 
blocks  weighing  85  lb.  each  placed  in 
the  bottom  channel  of  the  drill  car¬ 
riage  stabilizes  it  sufficiently  to  drill 
with  both  machines  at  the  same  time 
without  blocking  the  vertical  bar  sup¬ 
porting  the  machines.  The  time  re¬ 
quired  for  setting  up  to  drill  is  that 
necessary  for  moving  into  the  heading, 
lining  up  the  machines,  connecting  one 
air  and  one  water  hose,  there  being  a 
manifold  on  the  carriage,  and  driving 
in  two  bull  pins,  which  are  attached 
to  the  bottom  channel  on  either  side 
of  the  machine.  No  rail  clamps  are 
used.  For  moving  around  sharp  curves 
and  through  low  headings,  the  top 
machine  and  bar  may  be  dropped  on' 
the  platform  and  the  boom  moved 
back  to  shorten  the  over-all  length. 
Table  II  gives  a  summary  of  each 
shift’s  operations  and  a  weekly  “re¬ 
cap”  of  the  work  of  one  of  these  drill 
carriages  and  the  mechanical  loader 
for  one  contract  week. 

Handling  of  mine  cars,  empty  and 
loaded,  for  servicing  a  loader  is  illus¬ 
trated  in  the  three  sketches  shown  in 
Fig.  4.  The  first  sketch  shows  the  use 
of  a  “jump’*  sheet  as  employed  in  a 
double-track  drift.  Empty  cars  are 
transferred  to  the  loader  track,  using 
the  “jump”  sheet  as  a  turnsheet  to 
swing  the  ear  after  the  loaded  car  is 
trammed  past  this  sheet.  It  is  usual 
practice  to  place  lagging  of  the  prop¬ 


er  thickness  between  the  rails  to  assist 
tracking  of  the  empty  car  on  the  load¬ 
ing  track.  The  second  sketch  shows  a 
single-track  drift  with  a  double-track 
section  close  behind,  the  empty  cars 
b3ing  on  one  track  and  the  loaded  cars 
on  the  other.  A  jump  sheet  may  be 
used  close  to  the  face  by  bringing  up 
an  empty  ear  when  the  loader  is  load¬ 
ing  another  car  and  placing  it  on  the 
jump  sheet  to  allow  the  loaded  car 
to  pass.  This  is  not  often  done,  as  it 
necessitates  jumping  the  car  off  the 
track  onto  the  jump  sheet  to  allow 
passage  of  the  loaded  car.  California- 
type  switches  may  be  used  in  long, 
single-track  headings.  These  are  port¬ 
able  double-track  sections  and  switches 
which  are  slid  or  rolled  on  top  of  the 
permanent  track. 

Fig.  4  also  illustrates  a  lateral  drift 
and  crosscut  which  is  worked  the  same 
as  a  single  heading  with  a  double-track 
section  behind  except  that  back- 
switching  of  empty  cars  is  required. 
Double-latch,  weight-type  automatic 
switches  are  used  to  eliminate  hand 
throwing  of  the  switch,  as  the  empty 
cars  can  run  through  the  closed  switch. 
Tramming  time  is  subject  to  many 
variables  and  requires  about  half  a 
minute  with  the  jump  sheet  method 
under  best  conditions,  and  about  4 
minutes  for  52-eu.ft.  ears  under  aver¬ 
age  conditions  if  the  tramming  dis¬ 
tance  is  long.  Some  loader  operators 
have  a  bucket  ready  to  dump  as  soon 
as  an  empty  car  is  coupled  to  the 
loader,  and  this  decreases  the  over-all 
time  of  loading  and  tramming  con¬ 
siderably. 

Fig.  5  shows  the  use  of  slide  rails 
and  methods  of  advancing  them.  The 
rails  are  advanced  from  time  to  time 


Fig.  6  .  .  .  RAIL  EXTENSION  ties  are  here  shown  used  in  connection  with  shde 
rails.  The  setting  of  the  clips  for  both  regular  rail  and  slide  rail  and  for  jointed 


sections  is 


Clips  SC+ for  regular  mine  rail 


Clips  set  for  inver+ed  or  slide  rail 


Clips  se+ for  Joir+ed  section 


into  the  muck  pile,  thus  providing  a 
footing  for  the  loader  and  car.  Rail 
clamps  are  not  used.  The  slide  rail 
is  held  in  place  by  regular  track  spikes 
as  shown  in  the  sketch.  For  curved 
sections  of  drift,  short  slide  rails  are 
used,  the  permanent  rail  being  in¬ 
stalled  when  the  drift  is  advanced  be¬ 
yond  the  curve.  On  straight  track, 

15-ft.  lengths  of  mine  rail  are  used 
for  slide  rails.  The  ties  are  placed  as 
this  temporary  track  is  advanced. 

When  the  slide  rails  are  extended,  they 
are  turned  up  and  spiked  into  their 
permanent  position,  and  a  new  set  of 
rails  is  used  for  slide  rails.  By  placing 
a  pick  point  or  pinch-bar  point  in  the 
bolt  hole  in  the  web  of  the  rail  and 
using  the  loader  for  power,  the  slide 
rail  may  be  advanced,  or  returned  for 
realignment  or  for  placing  a  perma¬ 
nent  tie.  Slide  rails  may  usually  be 
advanced  by  placing  the  edge  of  the 
bucket  against  the  bottom  flange  of 
the  slide  rail  and  applying  the  trac¬ 
tion  power. 

Portable  track  and  rail  extension 
ties  have  been  used  where  the  52-cu.ft. 
cars  are  likely  to  bend  or  tip  the  regTi- 
lar  slide  rails.  These  extension  ties 
use  regular  mine  rail  for  slide  rails 
except  that  they  are  inverted,  using 
the  bottom  flange  as  the  top  of  the 
slide  rail.  The  tie  sections  as  shown 
in  Fig.  6  are  such  that  the  clips  may 
be  used  for  regular  track,  inverted 
slide  rail  track,  or  joint  ties  where 
the  two  sections  are  held  together. 

With  curved  slide  rails,  curved  sec¬ 
tions  may  be  used  following  the  regu¬ 
lar  cuiwe  of  the  permanent  track  to 
which  they  may  be  attached. 

For  many  years  all  loading  was 
done  in  14-  and  16-cu.ft.  mine  cars. 

These  cars  are  48  in.  high  with  inside 
body  measurements  of  24  or  26  in. 
wide,  24  in.  deep,  and  40  or  44  in. 
long.  The  hook-type  car  coupler,  seen 
in  Fig.  1,  which  is  used  to  couple  these 
ears  to  the  loader,  was  develoi>ed  here 
in  1932  for  use  on  the  two  original 
loaders.  Last  year  52-cu.ft.  Granby- 
type  side-dump  cars  were  put  in  serv¬ 
ice,  which  are  satisfactorily  loaded  by  ' 

the  small  loaders  with  the  following 
changes :  The  dumping  position  of 

the  bucket  was  raised  by  using  high-  ’ 

er  rocker-arm  racks  and  an  extension  I 

on  the  dipp»er  arm  as  illustrated  in 
Fig.  7.  The  box-type  couplers  on  these 
cars  are  built  to  swing  to  one  side  to  -| 
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Also  a  slightly  larger  bucket  is  used 
for  loading  the  52-cu.ft.  car.  Table 
III  shows  the  average  number  of 
buckets  and  the  average  time  required 
to  load  the  various  sizes  of  cars: 

Table  IV  illustrates  the  difference 
in  the  performance  of  the  various  ma- 
(ihines.  As  stated  previously,  the  hu¬ 
man  element,  the  variation  in  opera¬ 
tors’  methods,  and  the  type  of  muck 
being  handled,  are  factors  which  must 
be  considered  in  comparisons.  There 
have  been  occasions  when  30  cars  have 
been  loaded  and  trammed  in  45  min¬ 
utes,  but  this  table  shows  an  average 
condition. 

Loader  Records — Each  loader  is 
numbered  before  being  put  into  under¬ 
ground  service  and  this  number  is  used 
for  recording  work  and  cost  records 
of  each  machine.  The  form  shown  in 
Fig.  9  is  used  for  keeping  a  record  of 
the  dates  of  loader  repairs  and  trans¬ 
fers.  A  separate  sheet  is  kept  for 
each  mine  and  also  one  for  the  Cen¬ 
tral  Repair  Shop. 

A  weekly  report  of  each  contract 
in  which  a  mechanical  loader  is  used 
is  made  by  each  mine.  A  summary 
report  is  compiled  from  these  to  show 
the  total  loader  contract  data  for  each 
mine.  Costs  per  cubic  foot  and  cubic 
feet  per  shift  are  calculated,  using 
breaking  excavation  to  compare  with 
standard  calculations  used  in  other 
workings.  Also  the  cost  per  cubic  foot 
includes  only  the  labor  cost  in  the 
contract.  Fig.  10  shows  the  headings 
used  for  these  reports. 

An  underground  machinist  at  each 
mine  makes  a  biweekly  inspection  of 
each  loader,  lubricates  it  thoroughly, 
and  fills  out  the  report  shown  in  Fig. 
11.  This  form  is  printed  in  sets  of 
triplicates  and  bound  in  books,  50  sets 


BUCKET  EXTENSIONS  adopted  to  permit  mucking  machine  to  load  into  30-cu.lt. 
car  behind  it  are  shown.  Compare  with  Fig.  8 


allow  close  coupling  of  the  loader  to 
the  car.  Dimensions  of  these  ears  are : 
9  ft.  6  in.  over  couplers,  and  the  inside 
body  dimensions  are  7  ft.  long,  3  ft. 
5  in.  wide,  and  3  ft.  2  in.  deep. 

Fig.  8  shows  a  loader  of  standard 
type  equipped  with  car  coupler  and 
dipper-arm  extensions  to  load  into  a 
30-cu.ft.  mine  ear.  The  body  dimen¬ 
sions  are  4  ft.  6  in.  long,  2  ft.  8  in. 
wide  and  2  ft.  6  in.  deep.  For  a  com¬ 
parison  of  the  loading  of  these  cars, 
the  average  time  per  ear  and  the  num¬ 
ber  of  buckets  per  ear  only  are  con¬ 
sidered.  It  must  be  remembered  that 
this  time  may  vary,  depending  upon 
the  operator  and  the  type  of  ground. 


Table  III — Data  on  Loading  Cars 
With  Loaders 


Average  Average 

Buckets  Time 

Required  Required 

4i  1  min.  0  sec. 

11  2  min.  30  sec. 

17  4  min.  0  sec. 


Table  IV — Average  Loading  Per¬ 
formance 


Loader 


.■Vverage  number  b>ickets  per 

small  car . . 

Average  loading  time  per 
small  car,  seconds . 


Fig.  7  .  .  .  LOADER  and  52-cu.il. 
Granby-type  side-dump  car,  illus¬ 
trating  use  of  extension  on  dipper 
arm  and  higher  rocker-arm  racks, 
the  latter  not  shown 


Dippen-arm  exfension- 


COUPLING  of  52-cu.ft.  side-dump  mine  car, 
swung  to  one  side  to  permit  car  to  be 
close-coupled  with  looder 


Swinging  iype 


— .’’J  r 

car  coupler 


A  STANDARRD  LOADER  equipped  with  car  coupler  and  dipper-arm 
extensions  for  loading  into  30-cu.it.  mine  car 


Dipper-arm  extension 
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HOOK  TYPE  oi  car  coupler,  also  shown 
in  Fig.  1.  It  was  developed  at  Butte  in 
1932  ior  use  on  the  two  original  loaders 


to  a  book.  He  also  notes  running 
repairs  required,  and  parts  replaced 
are  noted  under  “Remarks.”  A  grease 
gun  and  a  supply  of  oil  are  kept  with 
each  loader  to  enable  the  operator  to 
grease  the  machine  and  check  the  oil 
at  the  beginning  of  each  shift.  Over¬ 
hauling  and  major  repairs  are  done 
at  a  central  machine  shop  which  takes 
care  of  all  loaders  at  the  various 
mines. 

General  shop  practice  is  to  rebuild, 
weld,  or  hard-surface  all  worn  and 
broken  parts,  such  as  buckets,  rocker 
arms,  side  racks,  couplers,  shafts, 
axles,  king  pins,  wheels,  and  other 
miscellaneous  items.  All  parts  are  re- 
{Continued  on  page  56) 


Fig.  9  .  .  .  RECORD  ol  dat«s  ol  loader  repairs  ond 
translers 


Machine 

Number 

Type 

Received  From 

Sent  to  Repair  Shop 

Trans,  to  Mine 

Remarks 

Date 

Date 

- 

Date 

Anaconda  Copper  Mining  Company 
Engineering  Research  Department 
Lubrication  and  Inspection  of  Mechanical  No.. 

Loaders 

Mine - - W.  Place _ 


Fig.  10  .  .  .  FORM  ior  report¬ 
ing  bi-weekly  condition  of 
eoch  loader  and  lubricants 

used 

__Date - 


Typ&- 


A.C.M.  No.. 


Upper  Deck 

Undercarriage 

— 

Top  Motor 


Add  Thuban  To  Gear  Cases  When  Needed 

Lbs.  Bottom  Motor  Lbs.  Gear  Case 


Lbs. 


Top  Motor 


Change  Thurban  in  Gear  Cases  Every  6  Weeks 
Lbs.  Bottom  Motor 


Top  Motor 


Add  Motor  Oil  to  Motors  When  Needed 

Pts.  Bottom  Motor 


Top  Motor 


Change  Oil  in  Motors  Every  3  Weeks 

Pts.  Bottom  Motor 


Remarks 


Original  —  to  Research  Dept. 
Di^Iicate  —  to  Mine  Foreman 
Triplicate  —  Remains  in  Book 


LUBRICATED  AND  INSPECTED 
By - - - 


Fig.  11  .  .  .  WEEKLY  REPORT  oi  loader  contract  data  for  each  mine 

_ Mine 


Week  Ending _ 193 


Contract  Number 
and  Working  Place 

Cubic  Feet  Excavation 

Cars 

Loaded 

Shifts 

Worked 

Amount 

Paid 

Cu.  Ft.  per 
Shift 

Breaking 

Timbenng 

Shoveling 

II 

1  1 

Cost  per 
Cu.  Ft. 

Rate 

Day 

Unit  Prices 

Advance  and 
X-Section 

No.  Men 
in  Contract 

Total  Men 
in  Contract 

Hand  Mucking  and  Misc. 
REMARKS 

Breaking 

Timbering 

Shoveling 

All  Mines 


Week  Ending _  193 


Mine 

Total  Sill 
Excavation 

Per  Cent 
Handled  by 
Loaders 

Cubic  Feet  Excavation 

Total 

Cars 

Shifts 

Contract 

Amount 

Paid 

Cu.  Ft.  per 
Shift 

Breaking 

Timbering 

Shoveling 

1  1 

Cost  per 

Cu  Ft. 

Rate 

Day 

No.  Units  Equipment 

Lin.  Ft. 
Advance 

No.  Men 
in  Contract 

Total  Men 
in  Contract 

Cu.  Ft.  Per 
Loader  Day 

1 

Mine 

Shop 

Idle 

Used 

1  1  i 
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The  Public  Policies 

of  International  Nickel 


The  company's  elaborate  program  determined  by  its  varied  and  world-wide 
relations  with  governments,  customers,  stockholders,  communities,  and  employees 


T^LTIIOUGH  the  most  important 

/^V  aspect  of  any  company’s 
/  \  public  relations  program 

*  deals  with  its  attitude  toward 
and  treatment  of  employees,  occasion¬ 
ally  an  example  is  found' in  which  the 
international  cliaracter  of  a  business 
demands  consideration  also  of  the  na¬ 
tionalistic  policies  of  the  countries  in 
which  the  company  operates.  Under 
such  conditions  the  public  relations 
program  becomes  more  complex  and 
requires  consideration  of  governments 
as  well  as  of  customers,  stockholders, 
communities,  and  employees.  A  ease 
in  point  is  that  of  the  International 
Nickel  Company. 

This  company  is  Canadian  in  its 
incorporation.  The  majority  of  its 
stock  is  held  in  Canada  and  the  United 
Kingdom,  although  it  has  a  large  num¬ 
ber  of  shareholders,  also,  in  the  United 
States.  All  of  the  company’s  mines 
and  most  of  its  plants  and  expendi¬ 
tures  are  in  Canada,  but  the  greatest 
single  market  for  its  nickel  production 
is  in  the  United  States,  which  normally 
takes  half  the  company’s  output.  The 
United  Kingdom  figui'es  in  the  picture 
importantly  both  as  producer  and  as 
consumer  and  distributer  to  Europe 
and  other  parts  of  the  world.  This 
multiple  role  is  due  to  the  merger  of 
The  Mond  Nickel  Company,  Ltd.,  with 
The  International  Nickel  Company  of 
Canada  to  form  the  present  INCO  or¬ 
ganization.  Mond’s  nickel  refinery  at 
Clydach,  Wales;  the  precious-metals 
refinery  at  Acton,  London;  and  roll¬ 
ing  mills  at  Birmingham  and  Glasgow, 
and  its  sales  and  distributing  organ¬ 
ization,  thus  became  integral  parts  of 
the  parent  company. 

From  an  industrial  viewpoint  INCO 
has  a  variety  of  relations.  It  mines 
and  treats  ore  in  a  volume  which  makes 
it  one  of  the  Avorld’s  largest  mining 
enterprises.  It  operates  four  refineries 
and  one  conversion  plant  for  separat¬ 
ing  and  refining  twelve  distinct  metals 
in  commercial  quantities.  It  operates 
rolling  mills  and  a  foundry  for  pro¬ 
ducing  certain  of  these  metals  in 
commercial  shapes.  It  owns  two  sub¬ 
sidiaries  engaged  in  manufacturing 
finished  products  in  which  its  metals 
are  used.  And  it  maintains  an  inter¬ 


national  organization  of  research,  de¬ 
velopment,  sales,  and  technical  service 
to  promote  the  industrial  uses  of  the 
metals  which  it  produces. 

In  this  connection,  the  first  point 
to  consider  is  that,  despite  the  fact 
that  the  company  produces  nearly  50 
per  cent  more  copper  than  it  does 
nickel,  and  that  it  has  become  the 
world’s  largest  producer  of  the  plati¬ 
num  metals,  nickel  is  the  control  metal 
in  the  company’s  policy.  All  other 
metals  are  considered  as  byproducts, 
their  output  de[)ending  on  the  amount 
of  ore  treated  to  produce  the  nickel 
for  which  markets  can  be  developed. 

The  second  point  is  that  these  mar¬ 
kets  are  developed  on  the  basis  of 
industrial  uses  for  the  metal.  This  has 
been  the  motivating  force  since  the 
election  of  Robert  C.  Stanley,  now 
chairman  and  pi’esident,  to  the  presi¬ 
dency  in  1922.  It  has  established 
nickel,  primarily  as  an  alloying  ele¬ 
ment,  in  a  steadily  broadening  list  of 
industrial  fields.  It  has  been  solely 
responsible  for  increasing  woi’ld  con¬ 
sumption  of  nickel  from  a  low  point 
of  less  than  20,000,000  lb.  in  1922  to 
240,000,000  in  1937. 

Despite  this  acceptance  of  nickel  by 
the  industrial  world,  the  general  public 
has  not  yet  completely  lost  its  preju¬ 
dice  that  the  metal  is  essentially  a  war 
material,  a  striking  example  of  the 
patience  and  persistence  required  to 
change  public  opinion.  One  might  hold 
that  this  prejudice  could  be  ignored  in 
view  of  the  steady  increase  in  sales  to 
industry;  but  the  public  votes  as  well 
as  buys. 

Relations  With  Canada — From  the 
national  public  relations  standpoint 


Canada  is  the  most  important  country. 
All  of  the  company’s  mines  and  most 
of  the  plants  are  in  the  Dominion,  as 
are  some  GO  per  cent  of  all  employees. 
The  dominant  Canadian  interest  in  the 
company  is  in  terms  of  ore  deposits 
and  of  primary  production  from  these 
ores.  The  position  of  the  company  in 
the  Dominion’s  economy  is  outstand¬ 
ing.  Unlike  most  mining  enterprises 
which  are  relatively  temporary  in 
nature,  it  has  proved  ore  reserves  suffi¬ 
cient  for  years  to  come.  In  develop¬ 
ing  the  mines  which  tap  these  reserves, 
the  company  buys  many  million  feet 
of  Canadian  lumber  each  year,  as  well 
as  vast  quantities  of  other  supplies 
manufactured  within  the  Dominion. 
The  concentrator  and  smelter  at  Cop¬ 
per  Cliff,  Ontario,  are  topped  by  the 
two  tallest  stacks  in  the  British  Em¬ 
pire.  Nova  Scotian  coal  is  consumed 
at  the  annual  rate  of  about  250,000 
tons.  The  company  is  among  the  larg¬ 
est  purchasers  of  electric  power  and 
the  heaviest  shippers  by  rail. 

As  less  than  2  per  cent  of  its  nickel 
production  is  sold  in  Canada,  the  com¬ 
pany  is  primarily  a  factor  in  export 
trade,  bringing  into  the  country  many 
millions  of  dollars  for  payrolls,  sup¬ 
plies,  power,  freight  bills,  taxes,  and 
dividends  to  Canadian  shareholders. 

The  company  is  developing  its  pub¬ 
lic  relations  in  Canada  through  a  pol¬ 
icy  of  full,  frank,  and  frequent  reports 
to  its  shareholders  (and  the  public), 
through  institutional  advertising  in  the 
newspapers  and  magazines,  and 
through  sound  films  produced  for 
motion  picture  theaters. 

Shareholders  receive  each  year  the 
annual  report,  which  is  notable  for  the 
fullness  of  its  text  and  'accounting; 
the  president’s  address  to  shareholders 
at  the  annual  meeting;  quarterly  finan¬ 
cial  statements  for  each  of  the  first 
three  quarters;  a  special  letter  from 
the  chairman  and  president  with  each 
of  these  statements,  and  the  president’s 
annual  review  of  the  nickel  industry, 
which  is  a  detailed  summary  of  signifi¬ 
cant  developments  in  the  uses  of  nickel 
and  nickel  alloys  in  w'orld  industry. 
These  various  documents  are  also  dis¬ 
tributed  to  the  press  and  other  media 
of  public  information. 
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The  institutional  advertising,  now  in 
its  seventh  year,  consists  of  a  series  of 
full-page  advertisements  appearing  in 
44  newspapers  and  periodicals.  The 
theme  of  the  current  series  is  the  pre¬ 
vention  of  breakdowns  through  the  use 
of  nickel  alloys  for  equipment  parts. 

Three  one-reel  films  with  soiind  have 
been  produced  primarily  for  showing 
in  the  Canadian  theaters,  the  purpose 
being  to  bring  home  to  Canadian  au¬ 
diences  the  extent  of  the  nickel  opera¬ 
tions,  the  difficulties  encountered  in 
mining  and  treating  the  complex  ores, 
the  extensive  use  of  Canadian  labor 
and  supplies,  and  the  part  which  Can¬ 
adian  nickel  is  playing  in  industry  the 
world  over.  These  films  have  a  record 
of  showing  in  more  than  90  per  cent 
of  all  the  theaters  in  the  Dominion. 
“This  Changing  World,”  the  latest  in 
the  series,  was  so  successful  that  it 
has  been  introduced  into  American 
theaters  with  a  slight  revision. 

An  illustrated  magazine,  “The  Inco 
Triangle,”  is  published  bi-monthly  for 
the  benefit  of  the  Canadian  employees. 
It  has  no  public  circulation,  except 
as  it  is  taken  home  and  read  by  the 
families  and  friends  of  the  worker’s. 

When  the  British  Empii’e  Economic 
Conference  met  at  Ottawa  in  19.92,  a 
44-page  illustrated  booklet,  entitled 
“The  Story  of  Nickel,”  was  distributed 
to  all  the  delegates,  as  well  as  to  Can¬ 
adian  officials  and  editors,  to  present 
the  ease  for  free  world  markets  for 
nickel.  The  booklet  was  later  rc))rint- 
ed  in  a  popular  edition. 

The  annual  meeting  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  in 
1933  was  made  the  occasion  for  cele¬ 
brating  the  fiftieth  anniversary  of  the 
Canadian  nickel  industry.  Mr.  Stan¬ 
ley  and  Premier  Bennett  were  the 
guest  speakers  at  the  annual  dinner, 
their  speeches  being  broadcast  on  a 
Dominion-wide  hook-up;  and  papers 
on  various  phases  of  the  nickel  indus¬ 
try  were  featured  in  the  technical  ses¬ 
sions.  To  commemorate  the  anniver¬ 
sary,  the  company  established  for 
award  by  C.I.^I.M.  a  platinum  medal 
for  conspicuous  service  to  the  mining 
and  metal  industries  of  Canada.  The 
medal  was  modeled  by  R.  Tait  Mac- 
Kenzie,  distinguished  Canadian  sculp¬ 
tor;  and  it  has  become  the  most  prized 
award  of  the  Canadian  Institute.  It 
is  generally  referred  to  as  “the  INCO 
platinum  medal.” 

Although  an  important  part  of  the 
company’s  productive  plant  is  situated 
in  the  United  Kingdom,  the  main  pub¬ 
lic  relations  problems  there  are  in 
popularizing  industrial  uses  of  nickel 
and  in  maintaining  healthy  personnel 
relations  in  the  various  woi’ks  and  of¬ 
fices.  These  parts  of  the  program  are 
discussed  in  the  following. 

Naturally,  the  British  shareholders 
(and  the  press)  receive  the  same  lit¬ 
erature  as  that  regularly  distributed  in 
Canada  and  in  the  United  States. 

The  main  objective  of  the  public 
relations  program  in  the  United  States 
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is  to  sell  more  nickel.  Even  thougli 
approximately  100,900,000  lb.  were 
sold  in  1937,  American  industry  is  by 
no  means  saturated  with  nickel  and 
nickel  alloys.  There  are  three  produc¬ 
tion  units  in  this  country,  and  labor 
relations  necessarily  loom  large  in  the 
company’s  program. 

The  principal  American  unit  is  the 
Monel  conversion  plant  and  non-fer¬ 
rous  rolling  mill  at  Huntington,  W. 
Va.,  where  Monel  is  produced  from 
special  Canadian  matte,  and  where 
this  alloy,  pure  nickel,  and  the  nickel- 
chromium  alloy.  Inconel,  are  rolled 
into  standard  commercial  shapes.  The 
other  two  producing  units  are  a  foun¬ 
dry  at  Bayonne,  N.  J.,  and  a  plant  at 
Cambridge,  Mass.,  for  manufacturing 
.Monel  hot-water  storage  tanks. 

Research,  Development  and 
Marketing 

In  1922  nickel,  which  had  become 
almost  a  precious  metal  through  the 
exigencies  of  war-time  demands,  sur¬ 
feited  the  market.  Production  facilities 
had  been  greatly  expanded,  unused 
war  stocks  were  still  to  be  liqui¬ 
dated,  and  the  then  most  important 
field  of  consumption  had  been  de¬ 
stroyed  by  the  disarmament  conference. 
Popularly  considered  a  war  material, 
jiickel  had  small  place  and  few  friends 
in  a  world  revulsion  against  war. 
Scarcely  seventeen  yeai’s  later  nickel 
has  become  so  inextricably  woven  into 
the  fabric  of  world  industry,  that 
much  of  the  performance  which  we 
now  expect  in  transportation,  commu¬ 
nications,  and  manufactured  products 
depends  on  uses  of  that  metal. 

How  this  about-face  in  the  status 
of  nickel  has  been  achieved  in  so  short 
a  time  is  one  of  the  great  examples 
of  successful  public  relations.  It  is 
based  on  a  policy  of  first  learning,  then 
doing,  and  finally  talking.  Thorough¬ 
going  research  was  instituted  into  the 
proi)erties  of  nickel  alone  and  as  a 
constituent  of  various  alloys.  What 
was  learned  was  carefully  tested  in 
the  laboratory,  then  demonstrated 
under  conditions  of  commercial  pro¬ 
duction,  and  finally  made  the  text  of 
intensive  educational  programs  in  the 
appropriate  industries.  As  one  appli¬ 
cation  after  another  was  successful, 
other  industries  became  interested  in 
seeing  what  they  could  do  in  related 
or  similar  spheres  of  industrial  enter¬ 
prise.  Metallurgical  research  was  stim¬ 
ulated  in  various  fields.  The  age 
of  alloys  began  to  take  form,  and 
nickel  held  its  place  as  a  common  de¬ 
nominator  among  many  of  the  new 
metallic  combinations. 

Behind  this  development  there  has 
been  a  single  dominant  leadei’ship 
which  is  inspired  by  faith  in  the  prod¬ 
uct  and  faith  in  research,  development, 
and  advertising.  The  research  labora¬ 
tory  at  Bayonne,  N.  J.,  has  twice  been 
expanded  and  modernized  to  keep  pace 
with  the  demand  for  ever  more  exact 
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knowledge  of  nickel  and  nickel  alloys, 
and  of  their  behavior  under  even  more 
exacting  conditions  of  use.  Since  the 
incorporation  into  INCH  of  the  Mond 
company,  its  laboratorj’  at  Birming¬ 
ham,  England,  has  greatly  strengthened 
research  facilities.  This  laboratory, 
which  also  was  recently  enlarged,  is 
said  to  be  the  largest  and  most  mod¬ 
ern  institution  of  its  kind  to  be  main¬ 
tained  by  any  industrial  corporation 
overseas.  These  research  facilities 
have  been  further  strengthened  by  the 
construction  of  a  modern  lalwratory 
at  Coppor  Cliff,  Ontario. 

Supplementing  the  research  staffs 
botli  here  and  abroad  are  corps  of 
metallurgists  whose  function  it  is  to 
offer  technical  service  to  industries  in 
the  introduction  and  adaption  of 
nickel  and  nickel  alloys  to  their  spe¬ 
cial  needs. 

The  success  of  the  technical  service 
has  been  such  that  the  New  York  head- 
((uarters  of  the  development  and  re¬ 
search  division  can  no  longer  handle 
the  re(piests  for  aid,  and  branch  offices 
have  tlierefore  been  established  in  De¬ 
troit,  Chicago,  Pittsburgh,  Los  An¬ 
geles,  Hartford,  and  Toronto. 

Further  expanding  this  missionary 
work  to  world  industry,  nickel  infor¬ 
mation  bureaus  have  been  established 
in  Paris,  Brussels,  Milan,  Frankfort, 
and  Tokyo.  These  outposts  are  cen¬ 
ters  for  collecting  and  referring  back 
to  headquarters  information  on  im¬ 
portant  metallurgical  developments  in 
their  territories,  and  for  translating 
and  circulating  to  their  constituencies 
pertinent  reports  and  literature.  Thus 
the  whole  industrial  world  is  covered. 

Supporting  this  distribution  of  per¬ 
sonal  service  is  the  program  of  trade 
and  technical  magazine  advertising, 
direct-by-mail  circulation  of  reports 
and  leaflets,  and  the  publication  of 
periodicals  for  free  distribution  to  spe¬ 
cially  prepared  mailing  lists  which,  in 
certain  instances,  contain  more  than 
100,000  names. 

Personnel  Pelatinns — At  the  end  of 
19.37  the  company’s  employees  totaled 
17,4.34,  distributed  as  follows:  Canada, 
11,486;  Great  Britain,  .3,421:  United 
States,  2,472;  other  countries,  55.  Each 
of  the  main  geographical  divisions  has 
its  own  living  standards  and  labor  psy¬ 
chology.  Each  type  of  employment 
has  its  own  working  conditions.  Thus 
the  personnel  programs  differ  in  de¬ 
tail  with  plant  location  and  activity, 
but  thei’c  are  certain  general  policies. 
These  are: 

1.  Retirement  System :  Established 
•Tan.  1,  1928,  for  all  employees,  it  is 
financed  by  the  company  and  provides 
for  disability  retirement  as  well  as  for 
service  retirement,  and  also  for  death 
benefits.  Government  bonds  to  the 
amount  of  nearly  $13,000,000  are  cur¬ 
rently  held  against  the  retirement  sys¬ 
tem  reserve. 

2.  X on-occupational  Insurance:  The 
company  provides  for  eontributor>' 
non- occupational  accident  and  sickness 
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insurance  benefits  for  all  its  employees, 
who  are  paid  on  an  hourly  basis.  This 
insurance  provides  a  weekly  income 
during  absence  from  work  as  the  re¬ 
sult  of  non-occupational  accident  or 
illness.  The  company  contributes  ap¬ 
proximately  half  the  premium  cost. 
Although  the  plan  is  optional,  nearly 

per  cent  of  eligible  employees  have 
elected  to  participate. 

3.  Group  Life  Insurance:  The  com¬ 
pany  has  made  available  to  all  em¬ 
ployees  in  the  United  States  and  Can¬ 
ada  a  group  life  insurance  program 
which  permits  them  to  take  out  insur¬ 
ance  at  group  rates.  Upwards  of  10,- 
000  employees  have  taken  advantage 
of  this  opportunity. 

4.  General  Welfare:  During  the 
last  nine  years  the  company  has  ex¬ 
pended  more  than  $1,000,000  for  re¬ 
creational  and  welfare  facilities  and 
athletic  activities.  This  is  in  addition 
to  all  operating  expenditures  having 
to  do  with  protecting  the  health  and 
welfare  of  employees  while  actually  at 
work,  and  also  is  in  addition  to  the 
accident  and  sickness  insurance  and  to 
the  reserves  maintained  for  the  retire¬ 
ment  system. 

5.  Twenty-five  Year  Clubs:  Al¬ 
though  the  present  corporate  structure 
is  less  than  ten  years  old,  it  contains 
elements  which  date  back  nearly  fifty 
years  in  the  case  of  the  Canadian  Cop¬ 
per  Company  and  more  than  a  century 
in  that  of  the  Wiggin  Works,  in  Bir¬ 
mingham,  England.  The  average  ser¬ 
vice  age  of  the  president,  four  vice- 
presidents,  and  secretary-treasurer  is 
almost  30  years,  and  this  length  of 
service  is  reflected  in  a  notably  stable 
personnel.  The  twenty-five  year  clubs 
in  Canada,  the  United  Kingdom,  and 
the  United  States,  which  currently 
have  a  total  membership  of  591  per¬ 
sons,  have  therefore  become  an  im¬ 
portant  factor  in  the  company’s  tra¬ 
dition,  and  their  annual  dinners  and 
welcoming  of  new  members  have  be¬ 
come  notable  occasions. 

6.  Inter-plant  Edmation:  With  so 
far-flung  an  international  organiza¬ 
tion,  including  several  units  important 
in  themselves,  it  has  become  increas¬ 
ingly  difficult  for  the  individual,  or 
even  the  group,  to  visualize  the  entity 
and  accept  his  or  its  relation  to  the 
whole.  To  overcome  this  difficulty  a 
series  of  motion  picture  films  has  been 
prepared  for  showing  to  employee  au¬ 
diences.  Each  of  these  films  depicts 
the  plant  and  processes  of  a  particular 
unit,  thus  providing  an  opportunity 
for  the  men  of  the  rolling  mill  at 
Huntington,  W.  Va.,  for  e.xainple,  to 
understand  the  extent  of  operations  in 
the  rolling  mill  at  Birmingham,  Eng¬ 
land,  and  the  staff  of  the  electrolytic 
nickel  refinery  at  Port  Colborne,  On¬ 
tario,  to  appreciate  the  part  which 
the  Mond  refinery  at  Clybach,  Wales, 
plays  in  producing  Canadian  nickel 
for  world  markets. 
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I  HE  CONVENTIONAL  method 
for  correcting  for  the  eccen¬ 
tricity  of  the  top  telescope  in¬ 
volves  making  the  lines  of  sight  of  the 
two  telescopes  parallel.  The  correction 
is  computed.  An  instrumental  method 
for  correcting  the  vertical  angle  with 
non-parallel  lines  of  sight  was  pub¬ 
lished  in  Engineering  and  Mining 
Journal  in  November,  1937.^  This 
paper  is  a  discussion  of  a  method  for 
computing  the  correction  angle  when 
the  lines  of  sight  are  not  made  parallel. 
It  will  be  assumed  that  the  lines  of 
sight  converge,  but  not  enough  to  in¬ 
tersect  within  the  line  of  sight.  The 
lines  of  sight  may  be  made  to  do  this 
by  moving  the  reticule  slightly. 

Consider  the  illustration.  The  heavy 
lines  represent  the  two  telescopes.  The 
top  telescope  is  looking  at  the  point  P. 
The  vertical  angle  read  on  the  vertical 
circle  is  o(.  It  is  desired  to  find  the 
angle  that  w’ould  be  read  if  the  main 


9  =  y  —  <t>  and  PC=  K  cos  <j>. 


y 

distance. 


=  sin“^  ^ ^  where  T.D.  is  the  tape 


Then  9  =  sin 


.  ,  K  cos 
=  - - 


T.D. 


<t>. 


To  Determine  (f>  and  K  cos  <t> — Drive 
two  stakes  on  line  with  the  instrument, 
one  close  to  the  instrument  and  one 
two  hundred  feet  away.  Using  the 
main  telescope  as  a  level,  drive  the 
stakes  until  their  tops  are  at  the  same 
elevation.  Take  a  rod  reading  on  one 
of  the  stakes  with  main  telescope  when 
it  is  level. 

Now  tip  up  the  telescope  until  top 
telescope  gives  same  rod  reading  on 
both  rods.  The  top  telescope  is  then 
level.  The  rod  reading  now  obtained 
with  top  telescope  minus  the  rod  read¬ 
ing  taken  with  the  main  telescope. 


of  sight  of  the  main  telescope  and  DE 
is  peri)endicular  to  the  line  of  sight 
of  the  top  telescope.  AC  is  perpen¬ 
dicular  to  the  line  of  sight  of  the  top 
telescope.  FA  is  parallel  to  DB,  the 
line  of  sight  of  the  main  telescope,  and 
DC  is  parallel  to  FP,  the  line  of  sight 
of  the  top  telescope. 

The  angle  <f>  is  the  angle  that  the 
two  lines  of  sight  make  with  each 
other.  If  DF  is  represented  by  K*,  then 
DE  =  K  cos  <f>. 

The  correct  vertical  angle  is  a,  the 
angle  read,  plus  6. 

1  Weeks,  Walter  S.  and  Ramsden,  Charles 
D. :  “Correcting  Vertical  Angles  When  Top 
Telescope  is  I'sed.”  E.  rf  M.  J.,  Nov.. 
1937,  p.  .39. 


when  it  was  level,  is  K  cos  <^,  and  the 
angle  through  which  the  telescope  was 
raised  to  make  top  telescope  level  is  <l>. 

If  it  is  desired  to  look  up  a  raise  at 
an  angle  a  with  the  top  telescope,  set 
the  vertical  circle  at  a  -t-  <^.  The  top 
telescope  then  makes  an  angle  a  with 
the  horizontal. 

If  it  is  desired  to  know  where  the 
sight  of  the  main  telescope  would  hit 
the  plumb  bob  string  if  the  main  tele¬ 
scope  made  an  ang'e  a  with  the  hori¬ 
zontal,  measure  down  from  the  point 
hit  by  the  top  telescope  when  vertical 
circle  was  set  at  a  4-  a  distance 
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Electrostatic  Separation— III 

The  Process,  Recently  Improved, 
Now  Invites  Wider  Application 


Herbert  Banks  Johnson 
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Rochester,  N.  ¥. 


►  THE  DEVELOPMENT  of  the  art  of  elec¬ 
trostatic  separation  as  a  process  for 
use  in  ore  preparation,  with  special 
attention  to  its  patent  history,  has  been 
described  in  the  two  preceding  install¬ 
ments  of  this  article,  published  in  the 
September  and  October  issues,  respec¬ 
tively.  The  account  thus  given  has 
brought  the  story  down  to  the  success¬ 
ful  use  of  the  Huff  process  in  concen¬ 
tration  work  over  a  period  of  years  and 
its  subsequent  eclipse  by  flotation.  The 
present  installment  deals  with  the  re¬ 
vived  use  of  electrostatic  separation, 
improved  not  only  as  to  equipment 
but  also  by  the  discovery,  recently 
made,  that  it  is  possible  to  reverse  the 
polarity  of  the  electrostatic  ’charge  on 
many  of  the  common  economic  min¬ 
erals,  thereby  facilitating  the  separa¬ 
tion.  The  author  frankly  looks  for¬ 
ward  to  a  greatly  extended  application 
of  the  process. 

Development  of  static 

separation  and  the  commer¬ 
cial  development  of  electro¬ 
static  separation  known  as 
the  Huff  process  have  been  covered 
briefly  in  Part  I  and  Part  II  of  this 
article.  The  account  thus  far  given 
brings  us  to  approximately  the  year 
1930. 

In  this  final  article  I  shall  endeavor 
to  cover  the  further  improvement  of 
the  Huff  process  out  of  which  devel¬ 
oped  the  Johnson  process  and  the 
new  art  of  selective  electrostatic  sep¬ 
aration  which  involved  an  expenditure 
in  research,  engineering,  and  equip¬ 
ment  cost  of  approximately  $200,000. 

Reference  has  been  made  to  several 
important  installations  in  the  food  in¬ 
dustry.  Separation  and  cleaning  of 
food  products,  seeds,  grains,  and  the 
like  presented  many  new  problems 
and  required  new  designs.  The  dif¬ 
ference  in  electrostatic  behavior  is 
somewhat  affected  by  the  shape,  con¬ 
dition,  and  other  characteristics  of 
the  particles,  such  as  the  moisture 
content  and  degree  of  ripeness  or 
growth  of  the  grains  and  seeds  at 
harvest  time  as  well  as  changes  taking 
place  during  storage. 

The  separation  of  food  materials, 


seeds,  and  grains  from  sand,  stones, 
glass,  and  metallics  is  comparatively 
simple  and  is  well  done  by  several 
well-known,  air-gravity  machines 
which  have  been  in  successful  opera¬ 
tion  many  years.  Separation  of  fully 
matured  seeds  and  grains  from  partly 
matured  ones  and  elimination  of  for¬ 
eign  seeds,  weed  seeds,  animal  ex¬ 
creta,  and  other  objectionable  im¬ 
purities  where  there  is  little  if  any 
difference  in  specific  gravity  offer  a 
wide  and  profitable  field  for  research 
and  investigation.  My  experience  in 
this  field  during  the  past  eight  years 
has  resulted  in  many  changes  and  im¬ 
provements  in  the  design  of  electro¬ 
static  equipment,  including  the  pre¬ 
conditioning  of  materials  before 
separation.  Many  food  materials 
require  special  feeding  devices  to  as¬ 
sure  a  smooth  mechanical  flow  through 
the  electrostatic  field  in  order  to  pro¬ 
duce  a  separation. 

The  time  required  for  many  mate¬ 
rials  to  receive  an  electrostatic  charge 
differs  widely.  Many  food  materials, 
if  allowed  to  accumulate  in  any  sep¬ 
arating  device,  rapidly  deteriorate  and 
become  infested.  The  explosive  haz¬ 
ards  are  much  greater  than  in  the 
mining  and  chemical  industries  and 
better  electrical  insulation  must  be 
provided.  This  experience  developed 
a  different  conception  of  the  com¬ 
monly  used  terms — conductors  and 
non-conductors — generally  referred  to 
as  metallic  and  non-metallic  minerals 
in  the  mining  industry. 

Having  made  these  improvements 
in  equipment,  it  is  only  natural  that 
my  association  with  concentrating 
problems  in  the  mining  industry  ex¬ 
cited  my  interest  in  determining  what 
effect,  if  any,  these  changes  in  design 
might  have  for  the  separation  of  min¬ 
erals.  Previously  I  had  spent  some 
time  on  the  electrostatic  separation 
of  limestone  and  chert,  but  with  nega¬ 
tive  results.  Later  I  tried  for  several 
months  to  concentrate  the  calcite  and 
quartz  associated  in  the  cement  rock 
deposits  of  the  Lehigh  Valley  district 
of  Pennsylvania,  where  the  lime  con¬ 
tent  is  usually  too  low  to  meet  many 


Portland  cement  specifications,  neces¬ 
sitating  the  purchase  of  limestone  at 
a  considerable  additional  expense  per 
barrel  of  cement.  This  work,  like¬ 
wise,  was  only  partly  successful  and 
of  no  real  commercial  importance.  In 
both  cases  the  regular  Huff  process 
type  of  equipment  was  used.  I  men¬ 
tion  these  two  separating  problems 
now  because  I  wish  to  refer  to  them 
again  later. 

Looking  for  a  diversified  business, 
the  Ritter  Dental  Manufacturing  Com¬ 
pany  of  Rochester,  N.  Y.,  became  in¬ 
terested  in  the  Johnson  process  and 
in  the  progress  made  with  electrostatic 
separation  in  the  food  industry.  A 
complete  and  moden  research  labora¬ 
tory  was  established  in  Rochester 
early  in  1936,  and  since  then  continu¬ 
ous  research  and  improvement  in 
equipment  design  have  been  in  prog¬ 
ress.  At  the  present,  four  different 
types  of  electrostatic  separators,  in 
three  sizes  and  three  types  of  electrical 
equipment,  are  available  through  the 
company’s  subsidiary,  the  Ritter 
Products  Corporation,  also  of  Roches¬ 
ter. 

After  this  new  laboratory  began 
operations  and  the  new  Johnson 
process  equipment  was  available,  I 
again  became  interested  to  learn  what 
would  be  accomplished  by '  the  new 
equipment  in  the  separation  of  cal¬ 
cite,  quartz,  and  alumina  minerals 
associated  in  the  Lehigh  Valley 
cement  rock.  On  previous  tests  I  had 
been  unable  to  increase  the  CaCOs 
content  more  than  2  or  2.5  per  cent 
from  72  to  75  per  cent  or  76  to  77.5 
per  cent.  In  reseparating  a  quartz 
tailing  product,  made  in  the  usual 
way  as  a  non-repelled  product  of 
separation,  the  polarity  of  the  elec¬ 
trostatic  charge  at  the  electrode  was 
reversed,  and,  due  to  the  fact  that 
the  quartz  particles  greatly  outnum¬ 
bered  the  calcite  particles,  I  was  sur¬ 
prised  to  note,  through  microscopic 
examination,  that  the  quartz  was  be¬ 
ing  cleanly  rep)elled  as  a  concentrate. 

Now,  since  the  beginning  of  the  de¬ 
velopment  of  the  Huff  process  in 
1901,  it  always  has  been  customary 
to  try  both  positive  and  negative  po- 
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IN  THE  LABORATORY  ior  electrostatic  testing  directed  by  the  author  at  Rochester,  N.  Y. 
The  separator  shown  differs  from  a  commercial  installation  only  in  its  width 


larities  tor  each  separation.  The 
jiolarity  finally  selected  for  commer¬ 
cial  separation  was  simply  the  one 
which  repelled  the  strongest  and  in¬ 
dicated  the  best  possible  recovery, 
but  up  until  this  time  1  had  never 
known  nor  had  1  ever  heard  of  the 
minerals  themselves  reversing  in  sep¬ 
aration  when  the  polarity  was 
changed.  If  in  some  of  the  old  Huff 
plants  the  reversal  of  polarity  had 
caused  the  concentrates  to  report  in 
the  tailing  dumps  and  the  tailings  to 
report  at  the  smelter,  I  am  sure  we 
would  have  learned  about  the  dis¬ 
covery  promptly  and  undoubtedly 
would  have  been  compelled  to  make 
some  adjustments  in  royalty  pay¬ 
ments. 

Further  tests  and  microscopic  ex¬ 
amination  of  the  separated  products 
confirmed  the  discovery  —  namely, 
that  a  positive  charge  repelled  the 
quartz  and  suppressed  the  caleite, 
whereas  the  reverse,  or  negative 
charge,  repelled  the  calcite  and  sup¬ 
pressed  the  quartz.  In  more  conclusive 
tests  I  also  nchiced  that  the  minerals 
high  in  alumina  content  were  not  af¬ 


fected  ill  the  same  manner  as  the 
(pmrtz  and  calcite  but  were  repelled 
as  concentrates  by  either  polarity. 

The  associated  country  rock  (lo¬ 
cally  called  limestone)  and  amounting 
to  7(1  to  75  jier  cent  of  the  wdiole, 
likewise  was  not  atlected  by  changes 
in  polarity.  This  presented  an  en¬ 
tirely  new  method  of  separation  con¬ 
trol  for  the  Lehigh  Valley  cement 
rock:  two  minerals  not  affected  by 
polarity,  one  mineral  better  con¬ 
trolled  with  a  positive  polarity  and 
the  other  better  controlled  with  a  nega¬ 
tive  jKilarity.  Chemical  analyses  of 
the  .separated  products  definitely  con¬ 
firmed  this  new  separation  control, 
and  the  problem  was  greatly  simpli¬ 
fied. 

Using  a  positive  charge  with  this 
method,  the  excess  silica  and  alumina 
minerals  could  be  repelled  together 
(approximately  5  to  12  per  cent  by 
weight),  increasing  the  limestone 
(CaCOs)  content  of  the  raw  mix,  the 
separation  being  closely  controlled 
and  affected  at  low  cost  as  (‘ompared 
to  the  purchase  of  limestone. 
Furthermore,  the  use  of  difi'erent  po¬ 


larities  to  compensate  for  the  varia¬ 
tion  in  analyses  of  the  crude  cement 
rock  suggested  the  simplification  of 
the  recombination  of  the  separated 
products  to  meet  various  portland 
cement  specifications. 

^lany  tests  proved  the  possibility 
of  increasing  the  CaCOa  content  from 
74  to  85  per  cent  with  a  high  recov¬ 
ery  of  lime. 

1  next  made  further  tests  on  the 
limestone  and  chert  referred  to  in  the 
foregoing  and  secured  an  excellent 
separation,  although  previously  with 
the  Huff  process  equipment  it  had 
been  impossible.  After  careful  ex¬ 
amination  of  our  new  electrical 
equipment  and  separator,  I  learned 
how  further  to  improve  this  new  type 
<»f  sei)aration.  As  a  result,  I  be¬ 
came  much  interested  in  learning 
what  the  new  application  would  offer 
in  the  separation  of  other  minerals. 

A  list  of  the  most  common  min¬ 
erals  was  obtained  fx’om  Ward’s  Natu¬ 
ral  Science  Establishment,  in  Roch¬ 
ester,  and  a  selection  made  primarily 
for  i)urity.  Siiecial  equipment  for 
measuring  voltage  (approximate  elec¬ 
trostatic  conductivity)  Avas  designed 
and  each  mineral  tested  to  determiije 
its  behavior  under  a  positive  and  a 
negative  polarity.  This  work  offered 
a  new  conception  of  electrostatic  con¬ 
ductivity  and  the  behavior  of  min¬ 
erals  in  a  selective  electrostatic  field. 

For  example,  out  of  the  00  minerals 
li*st(>d.  52  were  not  affected  by  the 
use  of  either  a  positive  or  a  negative 
polarity.  Twenty  minerals  w’ere  re¬ 
pelled  with  a  positive  charge  and 
suppressed  with  a  negative  charge. 
Eighteen  minerals  showed  the  oppo¬ 
site  action;  that  is,  they  were  repelled 
with  a  lu'gative  charge  and  suppressed 
with  a  ])ositive  charge. 

Next  I  made  a  search  of  books, 
technical  pajiers,  publications,  and 
patent  specifications  for  further  en¬ 
lightenment  on  the  subject,  but  noth¬ 
ing  of  important  significance  was 
found.  However,  there  are  two  or 
three  early  patents,  now  exjxired,  in 
which  the  inventors  vaguely  referred 
to  observations  indicating  that  some 
materials  appeared  to  be  more  re¬ 
sponsive  to  a  negative  charge  than  to 
a  positive  one  or  to  changes  used  in 
polarity.  None  of  these  inventors 
apjiarcntly  considered  the  subject  of 
sufficient  importance  to  investigate 
and  actually  tabulate  the  minerals  or 
materials.  Nor  did  they  discover 
that  there  were  three  general  groups; 
namely,  reversible  positive,  reversible 
negative,  and  non-reversible  materials 
which  could  be  so  classified  and  which 
offered  more  positive  and  selective 
electrostatic  separation  control.  Fur¬ 
thermore,  I  found  no  suggestion  or 
teaching  in  these  jiatents  to  indicate 
that  a  group  of  minerals  may  be 
passed  through  a  specially  constructed 
separator,  permitting  some  of  the  ma- 
terial-coxiveying  electrodes  to  be  in- 
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siilatecl  from  the  others,  so  that  differ¬ 
ent  ])olarities  may  be  used  with  a  defi¬ 
nite  knowledge  of  what  may  be 
expected  in  the  behavior  of  the  min¬ 
erals  in  one  continuous  separation 
procedure. 

1  was  so  impressed  with  the  possi¬ 
bilities  of  a  new  mineral  conductivity 
list  and  its  practical  usefulness  that 
I  consulted  several  experts  in  ore 
dressing  and  concentrating  fields,  in¬ 
cluding  my  highly  respected  and  good 
])ersonal  fi’iend  Charles  E.  Locke,  pro¬ 
fessor  of  ore  dressing  at  Massachusetts 
Institute  of  Technology,  who  has  been 
in  close  touch  with  electrostatic  sepa¬ 
ration  since  the  early  days  of  the  Huff 
])rocess.  Professor  Locke  saw  the 
value  of  the  new  information  and  rec¬ 
ommended  that  I  prepare  a  paper  to 
l)e  read  before  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
at  the  February,  1938,  meeting.  I  am 
grateful  to  him  and  also  to  F.  Ritter 
Shumway  for  valuable  assistance  in 
the  final  preparation  of  the  mineral 
conductivity  list  as  subsequently  pub¬ 
lished. 

The  Ritter  corporation  maintains  in 
Rochester  probably  the  most  modern 
electrostatic  testing  laboratory  in  the 
country,  where  samples  from  many 
industries  are  being  tested  continu¬ 
ously.  Separations  may  now  be  made 


with  more  definite  knowledge  of  pro¬ 
cedure  and  more  positive  control, 
especially  in  duplicating  in  plant 
operation  the  separating  efficiency 
indicated  by  laboratory  tests. 

The  mineral  conductivity  table  is 
presented  for  convenience  of  refer¬ 
ence  in  connection  with  certain  com¬ 
ments  which  I  wish  to  make  regarding 
the  practical  use  to  which  this  list 
may  be  put  by  research  engineers 
as  a  reference  and  guide  in  the  daily 
conduct  of  tests. 

The  accompanying  tabulated  list 
shows  that  only  the  more  common 
minerals  were  selected.  They  have 
been  arranged  in  groups,  marked  with 
the  location,  voltage  (approximate 
surface  conductivity),  and  behavior  of 
each  mineral  while  in  the  infiuence  of 
an  electrostatic  field.  Some  variation 
may  occur  in  the  same  mineral  from 
different  formations  and  localities  and 
due  to  the  combination  with  other 
elements.  In  making  the  tests  for 
this  list,  the  size  of  particles,  tem¬ 
perature,  and  method  of  measurement 
were  maintained  as  constant  as  was 
l)ossible. 

In  their  testing  work  the  Ritter 
corporation’s  research  engineers  have 
made  some  remarkable  separations 
with  the  electrostatic  equipment  of  the 
new  design.  Formerly  it  was  thought 


possible  to  separate  two  minerals  only 
when  the  difference  in  their  relative 
electrostatic  conductivity  was  3,500 
volts  or  more.  Now,  however,  by 
means  of  the  new  equipment  which 
utilizes  the  discovery  of  the  reversi¬ 
bility  of  minerals  in  an  electrostatic 
field,  two  minerals  w’hieh  have  nearly 
the  same  relative  electrostatic  conduc¬ 
tivity  can  often  be  separated  provided 
that  one  is  reversible  positive  or  neg¬ 
ative  and  the  other  non -reversible  or 
provided  that  they  are  each  reversible 
at  opposite  signs.  For  example,  mar- 
casite.  No.  20,  voltage  5460,  non- 
reversible,  is  easily  separated  from 
cryolite.  No.  23,  voltage  5,460  reversi¬ 
ble  positive,  if  a  positive  polarity  is 
used.  A  negative  polarity  will  not 
permit  a  clean  separation  because  the 
cryolite  is  suppressed  and  difficult  to 
separate  from  the  marcasite.  Bitu¬ 
minous  coal.  No.  83,  voltage  4,056, 
reversible  positive,  is  easily  separated 
from  anthracite.  No.  82,  voltage  3,588, 
non-reversible,  when  a  positive  polarity 
is  used.  A  negative  charge  will  show 
practically  no  separation,  because  the 
bituminous  coal  is  suppressed  and  at 
this  polarity  will  remain  with  the 
anthracite,  both  being  repelled  almost 
equally. 

Recently  a  good  separation  has  been 
made  of  a  lead-silver,  zinc,  quartz  ore. 


Table  I — Mineral  Conductivities^ 


Mineral  and  Chemical 
No.  Composition 

Native  Elements 

1  Flake  ^aphite,  C . 

2  Graphite-plumbago,  C . 

3  Sulphur,  S . 

4  Arsenic,  As . 

5  Antimony,  Sb . 

6  Bismuth,  Bi . 

7  Silver  ore,  Ag . 

8  Iron  in  basalt,  Fe . 

Sulphides  of  the  Semi-metals 

9  Stibnite,  Sb2S3 . 

10  Molybdenite,  M0S2 . 

11  Galena,  PbS . 

12  Chalcocite,  CuzS . 

13  Sphalerite,  ZnS . 

14  Niccolite,  NLAs . 

15  Pyrrhotite,  FejSs  to  FeieSi? . 

16  Bornite,  Cu6FeS4 . 

17  Chalcopyrite,  CuFeSi . 

18  Pyrite,  FeSs . 

19  Smaltite,  CoAst . 

20  Marcasite,  FeSs . 

Haloids 

21  Halite,  NaCl . 

22  Fluorite,  CaFi . 

23  Cryolite,  NasAlFi . 

Oxides  of  Silicon 

24  Quartz,  chert,  SiOj . 

25  Quartz,  smoky,  SiO: . 

26  Quartz,  flint,  SiOa . 

27  Quartz,  gold,  SiO: . . 

28  Quartz,  crystal,  SiOi . 

29  Quartz,  milky,  SiOi . . 

30  Quartz,  rose,  SiOi . . 

Oxides  of  Metals 

31  Corundum,  AI2O3 . 

32  Hematite,  FejOi . 

33  Ilmenite,  FeTiOa . 

Intermediate  Oxides 

34  Magnetite  sand,  FeO.FejOj 

35  Franklinite,  (Fe,Zn,Mn)0. 

(Fe,Mn)j03 . 

36  Chromite,  FeCriO* . 

37  Rutile,  (TiO)TiOi . 

38  Pyrolusite,  MnOi . 

39  Manganite,  MnO(OH)  .... 

40  Limonite,  2Fej03.3H20.. . . 

41  Bauxite,  A1j03.2Hi0 . 

('arbonates 

42  Calcite,  CaCOa . 

43  Calcite.  CaCOa . 

44  Dolomite,  CaMg(COi)j. .. . 

45  Magnesite,  MgCOa . 

46  Siderite,  FeCOa . 

47  Rhodochrosite,  MnCOa. . . . 

48  Smithsonite,  ZnCOa . 

49  Aragonite,  CaCOa . 


Source  Voltage  Reversible^ 


Texas . 

2,800 

Non 

Ceylon . 

3,588 

Non 

California . 

10,920 

RP 

Canada . 

6,552 

Non 

California . 

7,800 

Non 

Canada . 

4,680 

Non 

Cobalt . 

6,. 552 

Non 

Germany . 

7,800 

Non 

Nevada . 

6,864 

Non 

Colorado . 

7,020 

Non 

Oklahoma . 

6,864 

Non 

Ala.ska . 

6,. 552 

Non 

Oklahoma . 

8,. 580 

RN 

Cobalt . 

7,800 

Non 

Canada . 

6,5.52 

Non 

Transvaal . 

4,680 

Non 

Arizona . 

4,680 

Non 

Utah . 

7,800 

Non 

Canada . 

6,396 

Non 

Oklahoma . 

5,460 

Non 

Pruasia . 

4,056 

Non 

Illinois . 

5,148 

Non 

Greenland . 

5,460 

RP 

Missouri . 

8,892 

RN 

Colorado . 

9,672 

RN 

England . 

10,140 

RN 

Dakota . 

10,140 

RN 

Brazil . 

13,416 

RN 

Pennsylvania  . . 

14,820 

RN 

S.  Dakota . 

14,820 

RN 

Transvaal . 

13,728 

Non 

England . 

6,240 

Non 

India . 

7,020 

Non 

California . 

7.800 

Non 

New  Jersey . . . . 

8,112 

Non 

S.  Rhodesia _ 

5,616 

Non 

Virginia . 

7,332 

Non 

New  Mexico. .  , 

4,680 

Non 

California .  .  . . . 

5,616 

Non 

Alabama . 

8,. 580 

Non 

Tennessee . 

8,580 

RN 

Montana . 

10,920 

RP 

Missouri . 

10,920 

RP 

New  York. . . . 

8,268 

RP 

Greece . 

8,580 

RP 

Connecticut. . . 

7,176 

Non 

Montana . 

8,580 

Non 

New  Mexico.  . 

12,480 

RN 

California .... 

14,800 

RP 

Mineral  and  Chemical 
No.  Composition 

Silicates 

50  Microcline,  KAlSiaOa . 

51  Oligoclase,  nfNaAlSiklalM 

(CaAliSiiOa) . 

52  Labradorite,  (NaAlSiaOs) 

(CaAliSitOs)! . 

53  Enstatite,  MgSiOi . 

54  Pyroxene,  RSiOa . 

55  Amphibol-hornblende,  Ca(Mg,Fe)a- 

(SiOa)4 . 

56  Nephelite,  K2NatAl8Si9034 . 

57  Garnet,  R3R;(Si04)a . 

58  Rhodolite,  2Mg3Ali(Si04)aFe3Al: 

(Si04)a . 

59  Almandite,  FeaAljfSiOili . 

60  Chrysolite,  (Mg,Fe)>Si04 . 

61  Zircon,  ZrSiOi . 

62  Topaz,  (AlFl^iOi . 

63  Kyanite,  AlaSiOs . 

64  Axinite,  H(Ca.Fe.Mn)B(Al.Fe)r 

(SiOi)  4 . 

65  Calamine,  HaZnaSiOs . 

66  Tourmaline,  HaAlaCB.OHlaSuOio. . . . 

67  Muscovite,  (H,IGAlSi04 . 

68  I.epidolite,  (OH.FhKLiAlaSiaOio. . . . 

69  Biotite,  HaK(Mg,Fe)aAl(SiC4)i . 

70  Serpentine,  HiMgaSiaOa . 

71  Talc,  HaMg3(8i03)4 . 

72  Kaolinite,  H  4AliSiaO> . 

73  Bentonite . 

Phosphates 

74  Monazite  sand,  (Ce,La,Di)P04 . 

75  Apatite,  (CaF)Ca4(P04)i . 

Sulphates 

76  Barite,  BaS04 . 

77  Anhydrite,  Ca^4 . 

78  Gypsum,  Ca^4.2HaO . 

Tungstates-Molybdates 

79  Wolframite,  (Fe,Mn)W04 . 

80  Scheelite,  CaW04 . 

81  Wulfenite,  PbMo04 . 

Hydrocarbon  Compounds 

82  Anthracite . 

83  Bituminous  coal . 

84  Bituminous  coal,  coking . 

Artificial  Abrasive 

85  Aluminous  9xide . 

86  Silicon  carbide . 

Beach  Sands 

87  Futile . 

88  Zircon . 

89  Rutile . 

90  Zircon . 


Source  Voltage  Reversible* 


Canada . 

7,488 

Non 

N.  Carolina. . . . 

6,240 

RN 

Laborador . 

4,992 

Non 

Transvaal . 

7,800 

RN 

Canada . 

6,084 

RN 

Canada . 

7,020 

RN 

Canada . 

6,240 

Non 

New  York . 

18,000 

Non 

N.  Carolina. . . . 

16,380 

RP 

New  York . 

12,480 

Non 

N.  Carolina. . . . 

9,204 

RP 

N.  Carolina. . . . 

11,700 

RN 

Virginia . 

12,480 

RP 

Connecticut. . . . 

9,204 

Non 

France . 

10,296 

BN 

Missouri . 

9,048 

Non 

California . 

7,176 

RN 

Pennsylvania . . 

2,964 

RP 

S.  Dakota . 

4,992 

Non 

Canada . 

4,836 

Non 

New  York . 

6,084 

BP 

N.  Carolina. . . . 

6,552 

Non 

S.  Carolina .... 

6,708 

RN 

Wyoming . 

3,588 

Non 

N.  Carolina. . . . 

6,552 

Non 

Canada . 

11,700 

RP 

S.  Carolina .... 

5,772 

Non 

N.  Brunswick. . 

7,800 

RP 

Michigan . 

7,644 

RP 

England . 

7,332 

Non 

Nova  Scotia . . . 

8,580 

Non 

New  Mexico. . . 

11,700 

Non 

Pennsylvania . . 

3,588 

Non 

Pennsylvania  . . 

4,056 

PP 

Virginia . 

6,240 

BP 

New  Y  ork . 

13,572 

BP 

New  York . 

5,616 

Non 

Australia . 

7,488 

Non 

Australia . 

11,076 

RP 

India . 

8,892 

Non 

India . 

11,076 

RP 

>  Reprinted  from  T.P.  877,  A.I.M.E.,  February,  1938. 

*  The  meaning  of  the  terms  in  this  column  is  as  follows;  Non.  not  reversible, 
RP,  reversible  positive,  and  RN,  reversible  negative. 
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Table  II — Cost  of  Drying 

Five  tons  per  hour,  material  similar  to  ore  concentrates,  averasing  10  per  cent  moisture  and  dried  to 
a  fraction  of  1  per  cent,  operating  24  hr.  daily; 


Cost  of  drying  equipment  installed .  $10,000 

Fixed  charges  per  ton  dried  material .  0.042 

Operating  charges  per  ton  dried  material .  0.304 


Twenty-6ve  tons  per  hour,  same  type  material  and  moisture  content,  operating  24  hr.  daily: 


Cost  of  drying  equipment  installed .  $22 , 500 

Fixed  charges  per  ton  dried  material .  0.019 

Operating  charges  per  ton  dried  material .  0. 144 


Fifty  tons  per  hour,  same  type  material  and  moisture  content,  operating  24  hr.  daily: 

Cost  of  drying  eqtiipment  installed .  $40,000 

Fixed  charges  per  ton  dried  material .  0.017 

Operating  charges  per  ton  dried  material .  0.093 


By  referring  to  the  mineral  list,  we 
can  arrive  at  a  procedure  which  otfers 
the  best  solution.  For  example: 

Group  A  Group  B 

Most  conductive  Less  conductive  • 

(N on-reversible)  (Reversible  negative) 

Silver,  6,552  volts  Sphalerite,  8,580  volts 
Galena,  .6,864  volts  Quartz,  8,892  to  14,820  volts 

There  is  approximately  2,000  volts 
difference  between  Group  A  and  Group 
B,  which  usually  is  not  enough  of  a 
difference  to  assure  a  satisfactory 
separation.  But  a  positive  charge 
suppresses  the  minerals  in  Group  B, 
whereas  the  minerals  in  Group  A  are 
not  strongly  influenced  by  either 
polarity.  Therefore,  the  cleanest 
lead-silver  concentrate  can  be  made 
by  using  a  positive  charge  and  repel¬ 
ling  the  non-reversible  minerals. 

If  the  variety  of  quartz  is  nearer 
14,820  volts  than  8,892,  a  further  sep¬ 
aration  of  the  zinc  and  quartz  is 
obtainable  by  using  a  negative  charge 
at  a  voltage  potential  which  will  repel 
the  zinc  but  not  the  quartz.  By  adopt¬ 
ing  this  formula  or  procedure,  a  clean 
lead-sih’er  concentrate  is  produced  and 
also  a  clean  zinc  product.  This  sepa¬ 
ration  requires  only  one  pass  through 
the  new  type  Johnson  process  selec¬ 
tive  separator;  a  good  recovery  is 
made  and  the  separation  cost  is  low. 

Another  unusual  and  hitherto  im¬ 
practical  separation  has  been  made 
on  a  flotation  concentrate  composed  of 
ehalcopyrite,  pyrite,  and  quartz.  Re¬ 
ferring  to  the  mineral  list  we  find 
that  ehalcopyrite,  No.  17,  4,680  volts, 
is  non-reversible;  pyrite.  No.  18,  7,800 
volts,  is  non-reversible,  and  that  quartz 
varies  in  voltage  from  8,892  to  14,820, 
depending  upon  the  type,  and  is 
reversible  negative.  We  therefore 
will  succeed  best  if  we  use  a  negative 
charge  and  repel  the  quartz,  leaving 
the  cleaner  ehalcopyrite  and  pyrite  as 
a  non-repelled  product  for  separation. 

The  difference  in  voltage  between 
ehalcopyrite  and  pyrite  is  3,120,  which 
usually  will  permit  a  clean  separation. 
Both  minerals  are  non-reversible.  But, 
as  the  ehalcopyrite  is  more  conductive 
than  the  pyrite,  if  we  wish  to  obtain 
a  clean  ehalcopyrite  and  are  not  as 
particular  about  the  grade  of  the 
pyrite,  we  should  use  a  positive  charge 
which  will  suppress  the  remaining 
quartz  and  leave  it  with  the  pyrite  as 
a  non-repelled  product. 

It  will  be  seen  that  many  separa- 


_ $0.110 

tk»ns  and  mineral  combinations  can 
be  positively  controlled  and  several 
products  produced  by  one  combined 
polarity  separating  unit  which  has 
been  developed  in  connection  with  the 
Johnson  process.  In  many  separa¬ 
tions,  especially  when  handling  large 
tonnage,  this  new  equipment  assures 
a  saving  in  elevating  and  rehandling 
expense,  also  in  building  space,  and 
in  some  eases  redrying  expense,  there¬ 
by  contributing  to  lowest  separation 
cost  per  ton. 

In  further  explanation  of  the  new 
mineral  list  and  its  use,  formerly  min¬ 
eral  conductivity  lists  have  referred 
only  to  “good  conductors”  and  “poor 
conductors,”  usually  listing  the  more 
valuable  (metallic  minerals)  as  good 
conductors  and  the  non-metallic,  or 
usually  gangue  minerals,  as  poor  con¬ 
ductors.  Therefore,  quartz,  fluorspar, 
feldspar,  calcite,  and  other  generally 
called  “non-metallic”  minerals  have 
been  considered  poor  conductors  or 
non-conductors.  It  has  been  custom¬ 
ary  to  classify  the  minerals  which  are 
repelled  in  separation  as  good  con¬ 
ductors;  those  not  repelled  at  suitable 
separating  potential  have  been  classi¬ 
fied  in  the  past  as  poor  conductors. 

Examination  of  this  mineral  list 


Table  III — Estimated  Cost  of 
Electrostatic  Separation 


Operating  24  hr.  daily,  300  days  yearly 

Supervision,  per  hour .  $0.75 

Power,  per  kilowatt-hour .  0.02 

Fixed  charges,  10  per  cent  of  installed  value 
Separating  5  tons  hourly 

(120  tons  daily  —  36,000  tons  yearly) 
Separating  equipment,  installed .  $9,000.00 


Fixed  onarges,  p)er  ton . 

Power,  per  ton . 

Supervision,  per  ton . 

Repairs,  supplies,  maintenance,  per  ton. 


$0,025 

0.012 

0.150 

0.007 


$0,194 

Separating  25  tons  hourly 

(600  tons  daily  —  180,000  tons  yearly) 


Separating  equipment,  installed . $39,700.00 

''  Fixed  charges,  per  ton .  $0,022 

Power,  per  ton .  0 . 006 

Supervision,  per  ton .  0 . 030 


Repairs,  supplies,  maintenance,  per  ton.  0.007 


$0,065 

Separating  50  tons  hourly 

(1,200  tons  daily  —  3M,000  tons  yearly) 


Separating  equipment,  installed . $79,400.00 

Fixed  charges,  per  ton .  $0 . 022 

Power,  per  ton .  0 . 004 

Supervision,  per  ton .  0.015 

Repairs,  supplies,  maintenance,  per  ton.  0.007 


$0,048 

Approximate  drying  and  separating  cost,  per  ton 


5  tons  per  hour .  $0.54 

25  tons  per  hour .  0.23 

50  tons  per  hour .  0.16 


shows  that  by  applying  the  proper 
polarity  many  so-called  non-metallic 
minerals  may  be  repelled  more  readily 
than  the  metallic  minerals.  We  now 
have  three  classifications  of  minerals 
— good  conductors,  poor  conductors, 
and  reversible  conductors,  the  last 
mentioned  being  a  new  classification 
which  includes  both  the  so-called 
metallic  and  non-metallic  minerals  in 
native  elements,  sulphides  of  the  semi¬ 
metals,  haloids,  oxides  of  silicon,  sili¬ 
cates,  phosphates,  and  metal  oxides. 

A  mineral  designated  “RN”  is  one 
that  it  is  repelled  by  a  negative  charge 
at  the  material-conveying  electrode. 
The  designation  “RP”  indicates  that 
the  mineral  is  repelled  by  a  positive 
charge.  Usually  by  using  the  reverse 
charge  to  that  designated  for  a  min¬ 
eral,  the  repelling  action  is  suppressed. 
Many  mineral  combinations  may  be 
worked  out  from  this  mineral  list  and 
good  indications  of  electrostatic  sep¬ 
aration  possibilities  may  be  forecast 
with  reasonable  accuracy. 

Little  has  been  published  about 
electrostatic  separation  cost,  probably 
because  few  persons  have  had  access 
to  operating  data  and  general  infor¬ 
mation  about  the  equipment  used  com¬ 
mercially.  Any  costs  which  have  been 
published  referred  to  small-tonnage 
operations  where,  naturally,  on  ac¬ 
count  of  the  low  capacity,  the  drying 
cost  was  so  high  as  to  be  prohibitive 
for  many  materials  of  low  value. 

Approximate  Drying  Cost — Usually 
it  is  necessary  to  dry  before  electro¬ 
static  separation,  especially  for  most 
ores  and  mineral  combinations, 
whether  natural  or  artificial.  The 
drying  operation  is  necessary  for  three 
reasons : 

First,  to  assure  a  free  flowing  of 
the  material  mechanically  through  the 
electrostatic  separating  fields. 

Second,  to  permit  the  particles  in 
the  electrostatic  field  to  move  freely 
and  independently  in  quick  response 
to  the  degree  of  conductivity  or  rever¬ 
sibility,  thereby  allowing  free  separa¬ 
tion  while  in  the  influence  of  the  elec¬ 
trostatic  charge. 

Third,  because  electrostatic  conduc¬ 
tivity  is  principally  a  surface  action 
and  excess  moisture  often  changes  the 
electrostatic  behavior  of  minerals,  a 
constant  and  true  surface  conductivity 
must  be  maintained.  The  surface  of 
the  mineral  at  least  should  be  practi¬ 
cally  bone-dry  while  passing  through 
the'  separator  to  assure  most  efficient 
and  constant  separating  control. 

This  drying  operation  does  not 
necessarily  mean  that  all  the  moisture 
must  be  eliminated.  I  have  known  of 
several  good  separations,  made  elec¬ 
trostatically,  where  what  I  term  “flash¬ 
drying”  of  the  particle  surface  only 
was  necessary  and  the  internal  mois¬ 
ture  amounted  to  2  or  3  per  cent. 
The  material,  however,  was  conveyed 
hot  from  the  dryer  to  the  separator 
and  the  separation  made  while  the 
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material  temperature  ranged  between 
150  and  250  deg.  F. 

Any  separation  cost  of  course  must 
be  limited  to  the  problem  involved  and 
the  conditions  under  which  the  work 
is  to  be  done.  I,  therefore,  am  only 
using  general  cost  figures  for  drying 
which  I  consider  re  iable.  They  are 
given  in  Table  II. 

The  costs  given  in  Table  II  include 
the  use  of  double-shell  indirect  heat 
dryers  of  high  thermal  efficiency  and 
low  dust  loss.  The  installation  cost, 
naturally,  would  be  less  for  a  single¬ 
shell  type  of  dryer. 

Approximate  Electrostatic  Separa¬ 
tion  Cost — As  indicated  in  tests,  the 
cost  of  electrostatic  separation  has 
been  reduced  through  the  discovery  of 


the  principle  of  reversibility,  which 
simplifies  many  separations,  especially 
where  reversible  minerals  and  other 
materials  are  involved.  Furthermore, 
improvements  in  design  have  increased 
separating  capacities  materially.  For 
e.' ample,  with  the  Huff  equipment  the 
average  separating  capacity  per  linear 
foot  of  separating  electrode  on  mate¬ 
rial  crushed  through  20  mesh  was  250 
to  300  lb.  per  hour.  With  the  new 
Johnson  process  equipment,  separating 
capacity  jier  linear  foot  ranges  from 
650  to  1,000  lb.  per  hour,  depending 
on  the  material  separated. 

Improvements  in  equipment  design 
and  the  discovery  of  reversibility  have 
entirely  changed  the  possibilities  of 
application  of  electrostatic  separation, 
especially  for  larger  tonnage  opera¬ 
tions  as  in  the  separation  of  non-metal- 
lic  minerals  such  as  cement  rock  and 
raw  materials,  phosphate  rock  and 
matrix,  coal  cleaning,  and  purification 
of  sand,  feldspar,  fluorspar,  and  other 
raw  materials  used  in  the  manufacture 


of  glass,  ceramics,  and  various  indus¬ 
tries. 

The  electrostatic  separators  available 
through  the  Kitter  corporation  for  use 
in  the  mining  industry  require  a  floor 
space  of  4x9  ft.  and  a  height  of  10 
ft.  Power  consumption  is  1  hp. 
Capacity  ranges  from  14,000  to  20,000 
lb.  per  hour,  depending  on  the  spe¬ 
cific  gravity  of  the  material  and  the 
type  of  separation  required. 

The  largest  electrical  equipment 
furnished  by  the  Ritter  corporation 
for  the  mining  installations  requires 
a  floor  space  3x5  ft.  Power  consump¬ 
tion  is  1.5  hp.  Capacity  of  this  unit  is 
large  enough  to  operate  ten  of  the 
largest  separators. 

There  are  no  vibrating  parts  or 


high-speed  drives  on  any  Johnson 
equipment.  All  moving  parts  are  well 
protected  against  dust  and  moisture. 
Repair  and  maintenance  cost  is  lower 
than  that  of  any  other  separating 
equipment  on  the  market.  One  opera¬ 
tor  easily  can  take  care  of  ten  separa¬ 
tors  handling  from  70  to  100  tons 
hourly.  The  original  adjustments  never 
have  been  changed  on  many  separa¬ 
tors  which  have  been  in  operation  five 
years  or  more. 

The  equipment  is  so  designed  that 
each  linear  foot  of  separating  capacity 
does  the  same  work.  Therefore,  varia¬ 
tions  in  feed  are  automatically  taken 
care  of  and  the  separating  efficiency 
and  recovery  are  uniform  and  constant. 

I  mention  these  details  to  show  why 
electrostatic  separation  is  low  in  cost. 
Power  consumption  per  ton  of  capac¬ 
ity  is  lower  than  in  any  other  separat¬ 
ing  process,  as  is  likewise  labor  and 
maintenance  cost. 

The  estimated  cost  figures  in  Table 
III  are  quite  representative. 


The  cost  of  screening  if  necessary, 
elevating,  and  conveying  the  feed  and 
separated  products  varies  with  differ¬ 
ent  conditions  and  must  be  added  to 
the  drying  and  separating  cost.  Build¬ 
ing  or  housing  cost  must  also  be  taken 
into  consideration. 

The  testing  procedure  determined 
from  the  new  mineral  list  removes  the 
uncertainty  of  electrostatic  separation. 
It  is  possible  to  make  reasonably  close 
estimates  on  any  size  and  type  of  sep¬ 
arating  equipment,  and  to  obtain  suit¬ 
able  guarantee  covering  performance. 

I  have  been  persuaded  to  write  these 
articles  by  several  of  my  friends  inter¬ 
ested  in  the  general  subject  of  milling 
and  concentration  work  who  felt  that 
more  up-to-date  information  would  be 
helpful  in  the  broad  consideration  of 
concentrating  problems.  It  is  my  hope 
that  presenting  this  historic  develop¬ 
ment  of  the  art,  the  improvements, 
discovery,  and  new  mineral  list,  com¬ 
bined  with  new  equipment  design,  will 
be  of  assistance  to  engineers  in  vari¬ 
ous  parts  of  the  world  who  are  strug- 
g’ing  with  milling  and  concentrating 
problems.  I  believe  that  the  commer¬ 
cial  application  of  one  of  the  well- 
known  basic  principles  of  concentra¬ 
tion,  namely:  the  difference  in  surface 
conductivity  of  the  particles  to  be 
separated — will  be  broadened  by  the 
reversibility  selective  polarity  control. 

▼  ▼  ▼ 

Tin  in  Tanganyika 

Discovery  of  cassiterite  in 
the  Kagera  district  of  Tan¬ 
ganyika  in  1924  resulted  in  a 
production  of  172  tons  of  concentrate 
by  the  end  of  1930,  this  on  the  site  of 
the  original  find  at  Kyerwa,  according 
to  the  report  of  the  Territory’s  Geo¬ 
logical  Division.  In  1929  a  subsidiary 
of  the  Dutch  Billiton  interests  had 
begun  systematic  exploration  but  with¬ 
drew  in  1931,  without  important  dis¬ 
covery,  the  price  of  tin  ore  meanwhile 
having  dropped  as  low  as  $135  per  ton. 
Save  for  the  Kyerwa  area,  the  region 
was  thereupon  released  for  general 
prospecting.  In  1933  the  Kyerwa  area 
passed  into  the  hands  of  Kagera 
(Uganda)  Tenfields,  Ltd.,  excepting  the 
original  discovery,  which  remained  in  a 
tributeFs  hands.  Regular  output  has 
been  maintained  by  the  Kagera  com¬ 
pany  from  detrital  ground  and  the  rest 
of  the  concession  is  being  prospected. 

Since  1932,  the  price  of  tin  has 
risen  slowly,  and  small  residual  de¬ 
posits  remaining  in  the  hands  of  un¬ 
capitalized  individuals  have  yielded  a 
rising  production.  Total  output  of 
tin  ore  from  the  Karagwe  fields  at  the 
close  of  1936  was  933  tons  of  concen¬ 
trates.  All  the  granite  intrusions  in 
Karagwe  are  already  known,  so  that 
the  discovery  of  entirely  new  fields 
cannot  be  anticipated,  but  rich  pockets 
are  continually  being  found. 


ANOTHER  VIEW  of  the  electrostatic  laboratory  at  Rochester,  N.  Y. 


December,  19S8 — Engineering  and  Mining  Journal 


45 
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Safety  Belt  for  Use  in  Braking  Cars 


TTFTER  ORE  CARS  have  been 
loaded  with  concentrates  at  the 
J.  A.  washing  plants  on  the  Mesabi 
range  in  Minnesota  it  is  necessary  to 
store  them  on  a  siding  until  there  is 
a  sufficient  number  of  them  to  be  taken 
out  by  locomotive  to  the  main  line, 
writes  L.  C.  Moore,  of  Hibbing,  Minn. 
This  storage  track,  sometimes  a  half- 
mile  long,  is  graded  away  from  the 
plant  with  sufficient  incline  for  the 
cars  in  strings  of  three  to  roll  down 
by  gravity  with  a  brakeman  riding 
them  and  controlling  their  speed  by 
the  hand  brake  Avheel.  When  the 
brakeman  stops  the  cars  in  the  yard, 
he  sets  the  brakes,  then  returns  to  the 
plant  for  more  ears  to  lower. 

In  cold,  wet,  slippery,  or  snowy 
weather  this  braking  job  becomes  dan¬ 
gerous,  and  several  fatal  accidents 
have  occurred.  To  eliminate  this  haz¬ 
ard  a  large  variety  of  safety  belts 
have  been  tried  out.  The  most  success¬ 
ful  one  that  overcomes  operating  ob¬ 
jections  was  developed  by  J.  A.  Wivel, 
foreman  of  the  Canisteo  washing  plant. 
It  is  shown  in  the  sketch. 

The  side  rings,  hook,  and  hook  ring 
were  made  by  the  mine  blacksmith, 
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who  also  welded  the  ■J:-in.  3  B  chain, 
hook,  and  side  rings  into  one  assem¬ 
bly.  The  belt  was  then  completed  by 
the  local  shoemaker,  who  tapered  down 
the  ends,  looped  them  back,  and 
sewed  the  belts  together  with  heavy 
thread  along  the  dotted  lines  one- 
quarter  inch  from  the  edge  of  belt. 
The  2-in.  iron  buckle  was  supplied 
from  the  shoemaker’s  stock.  He  also 
added  No.  6  copper  belt  rivets  at 
points  A,  B,  C,  and  D,  Avith  a  leather 
belt  loop  between  C  and  Z>. 

Equipped  with  this  belt,  a  .brake- 
man  climbs  to  the  braking  position 
on  the  car,  slips  the  hook  around  the 
brake  post,  and  leans  back  in  the 
belt,  which  allows  him  sufficient  room 
to  use  his  brake  stick  Avith  full  IcA’er- 
age.  If  he  slips  and  falls,  the  belt 
will  catch  and  hold  him  from  falling 
beneath  the  AA’heels.  No  accidents  have 
occurred  since  this  design  Avas 
adopted. 

The  belts  can  be  made  for  a  cost 
not  exceeding  $8  each.  They  are  light 
and  easily  manipulated  and  the  brake- 
men  make  no  objections  to  wearing 
them. 


A  Water-operated 
Pulp  Sampler 

^T  A  MEXICAN  cyanide  plant 
yLA  situated  in  a  remote  region 
JL  X  Avhere  only  unskilled  labor  is 
available  for  plant  operation,  the  su- 
jjerintendent  Avas  recently  confronted 
with  the  problem  of  providing  an 
automatic  sampler  for  the  mill  tailings 
launder.  To  meet  conditions,  the  con¬ 
trivance  had  to  be  of  simple  design, 
so  as  to  make  possible  its  construction 
at  the  blacksmith  shop;  easy  to  install, 
and  reliable.  The  unit  explained  in  the 
accompanying  sketch  has  more  than 
met  these  requirements. 

As  will  be  seen,  the  pulp  passes 
from  the  upper  launder  to  the  loAver 
launder,  and  at  predetermined  inter¬ 
vals  the  cut-otf  plate  or  gate  descends 
and  deflects  the  stream  into  the  sample 
opening.  The  descent  of  the  gate  is 
governed  by  a  Avater  box  fed  from  a 
small  Avater  pipe,  Avhich,  Avhen  full, 
falls  to  the  right  and  empties  itself. 
After  this  has  occurred,  the  counter- 
AA'eight  restores  the  box  to  its  original 
position.  The  interval  betAA^een  succes¬ 
sive  falls  of  the  box  can  be  regulated 
by  the  rate  of  floAv  of  Avater  into  it, 
and  the  length  of  time  it  is  doAA’n  can 
be  adjusted  by  vaiwing  the  rate  of 
discharge  from  the  box. 

To  prevent  any  pulp  that  Avorks 
back  from  entering  the  sample  open¬ 
ing,  and  splashing,  the  loAver  launder 
is  provided  Avith  a  Avooden  apron  and 
a  splashboard,  both  extending  across 
the  full  Avidth  of  the  launder.  The  gate 
operates  in  slides,  and  the  force  of  the 
pul|)  presses  it  upon  them  so  that  no 
part  of  the  current  can  escape  into 
the  loAA'er  launder  AA'liile  it  is  down.  In 
this  manner  a  true  sample  is  obtained, 
Avhieh  is  an  important  feature  of  the 
design. 


2  P'P^ - s* 


(--Opening  fo  sample  bucket 


^Adjustable  counterweight 
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Silver  Producers’  Research 
Directed  to  Coatings 

As  Offering  Best  Opportunity  for  Tonnage  Use 
—Other  Investigations  Not  Negkcted 


The  great  immediate  oppor¬ 
tunity  to  develop  a  tonnage 
use  for  silver  lies  in  the  field 
of  coatings.  This  has  become 
increasingly  clear  as  work  has  pro- 
"■ressed  in  the  National  Bureau  of 
Standards  on  the  American  Silver  Pro¬ 
ducers’  Research  Project,  the  seventh 
and  last  progress  report  appearing 
under  date  of  Nov.  1,  1938.  In  conse¬ 
quence  all  other  lines  of  attack  are 
being  subordinated  to  this  one,  but  not 
to  their  exclusion.  Funds  which  have 
been  held  in  reserve  are  now  being 
applied  to  speeding  up  this  part  of 
the  program. 

Problems  included  in  the  program 
are  as  follows,  in  the  approximate 
■order  of  their  presumed  importance: 

A.  Coatings:  (1)  0.0001  in.;  cans. 
(2)  0.001  in.;  barrels  and  special  con¬ 
tainers.  (3)  0.02  in,;  bearings.  (4) 
■0.02  in.  and  up;  tanks. 

B.  Alloys:  (1)  Silver-poor.  (2) 
Silver-rich. 

C.  Contacts:  (1)  Sliding.  (2) 
Bonded. 

D.  Miscellaneous:  (1)  Fungicides 
.and  bactericides.  (2)  Miscellaneous. 

Coatinge — Cans;  Factors  which  have 
caused  coatings  to  be  regarded  as  the 
most  probable  solution  to  the  problem 
■  of  extending  the  industrial  use  of  sil¬ 
ver  are:  (a)  tonnage  possibilities;  (b) 
the  great  room  for  improvement  in 
present  tin  and  lacquer  coatings;  (c) 
the  cooperation  received  from  the  in¬ 
dustries  involved;  (d)  the  experimen¬ 
tal  progress  made  toward  producing 
very  thin  adherent  non-porous  coatings 
of  silver  on  steel.  Claim  is  not  made 
that  all  the  problems  involved  have 
yet  been  solved  but  skepticism  has 
changed  to  confidence. 

The  original  aim  as  to  tonnage,  under 
the  Project,  was  to  find  new  or  expand¬ 
ed  industrial  uses  for  100,000,000  oz. 
of  silver  a  year.  The  International 
Tin  Research  and  Development  Coun- 
•  cil  gives  the  production  of  cans  of  all 
types  in  the  United  States  alone  as 
12.000,000,000  a  year  and  the  cost  of 
the  usual  packing  can  as  2c.,  with  an 
.  admittedly  porous  tin  coating  0.00008 
in.  thick  accounting  for  about  8  per 


cent  of  the  total.  The  present  object¬ 
ive  is  to  replace  the  tin  with  1  to  3e. 
worth  of  silver,  which  however  will  but 
double  the  cost  approximately  of  the 
can,  although  silver  costs  at  present 
twelve  times  as  much  per  pound  as  tin. 
At  2c.  a  can,  roughly  one-twentieth  of 
an  ounce  of  silver  at  the  present  mar¬ 
ket,  it  will  be  necessary  to  occupy  but 
one-sixth  of  the  can  market  to  absorb 
the  entire  silver  quota.  This  permits 
selection  of  the  most  vulnerable  part 
of  the  field  which  will  presumably  juiy 
twice  as  much  for  a  better  can — and 
such  a  field  does  exist — or  attacking  the 
larger  territory  on  the  basis  of  recov¬ 
ery  of  silver  in  the  scrap. 

As  to  the  vulnerable  points  in  the 
present  tin  can,  these  are  lack  of  duc¬ 
tility,  causing  in  some  cases  complete 
abandonment  of  tin  in  favor  of  lacquer 
where  severe  forming  operations  are 
necessary;  excessive  porosity  affecting 
the  fiavor  of  many  products;  and 
direct  solvent  action  on  tin  by  some 
products.  These  defects  are  being 
studied  by  the  very  competent  tin  re¬ 
search  group,  and  improvement  may 
result,  but  at  present  the  attack  is 
still  valid  and  there  is  no  simple  rem¬ 
edy  where  fine  points  of  flavor  are 
involved.  Lacquer  coatings  are  open 
to  similar  criticism  except  that  they 
can  be  apjdied  to  the  can  after  form¬ 
ing. 

As  to  cooperation,  the  beer  industry 
has  been  taken  as  a  suitable  field  in 
which  to  make  the  first  attack,  and  cor¬ 
dial  help  is  being  given  by  can  manu¬ 
facturers,  barrel  makers,  and  brewers. 
Some  brewers  are  going  to  great  pains 
to  brew  a  fine  flavor,  and  silver  is  the 
ideal  material  for  storage.  The  United 
States  produces  about  one-third  of  the 
world’s  186,000,000  bbl.  of  beer,  and 
last  year  marketed  about  7,300.000.000 
12-oz.  bottles  and  700,000,000  12-oz. 
cans. 

Finally,  as  to  experimental  progress, 
the  interest  of  those  engaged  in  the 
research  was  originally  taken  up  with 
the  so-called  ‘‘clad"  metals  rolled  from 
a  large  duplex  ingot.  This  appears  to 
be  an  excellent  method  for  relatively 
thick  coatings,  especially  for  chemical 
ware,  and  some  beautiful  cans  have 


been  made  with  0.001  in.  silver  on 
either  steel  or  copper.  Such  a  product 
may  have  a  definite  market  for  hand¬ 
ling  essential  oils,  certain  chemicals, 
and  the  like,  where  the  content  is  valu¬ 
able,  but  is  evidently  not  a  competitor 
with  tin.  Naturally  there  is  a  limit 
as  to  the  extent  to  which  a  duplex 
ingot  can  be  rolled  without  producing 
hald  spots.  We  know  of  contact  ma¬ 
terial  so  produced  having  a  silver  thick¬ 
ness  of  0.0005  in.,  but  even  if  a  non- 
porous  0.0001  in.  thickness  is  attain¬ 
able,  it  is  obviously  an  expensive  way 
of  arriving  at  the  result  as  compared 
with  building  up  the  coating  by  elec¬ 
trolysis  or  otherwise.  After  the  con¬ 
tainer  situation  was  fully  understood, 
additional  work  on  electrolytic  coatings 
was  undertaken  under  the  direction  of 
Dr.  AVilliam  Blum  at  the  Bureau  of 
Standards,  and  finally  all  conceivable 
coating  methods  were  listed  for  exami¬ 
nation  somewhat  as  follows : 

(a)  Clad  metal  rolled  from  duplex 
ingot,  (b)  Clad  metals  made  by  hot 
dipping,  (c)  Spraying,  (d)  Chem¬ 
ical  reduction  on  metallic  base,  (e) 
Chemical  reduction  on  non-metallic 
base.  (/)  Electroplating  Anth  or  with¬ 
out  “strikes’’  of  other  metals,  {g) 
Electroplating  followed  by  rolling. 
(h)  Brush  plating,  (i)  Turbulence 
plating. 

These  various  methods  are  being 
considered  as  applied  to  deep-drawing 
steel  sheet  and  also  to  the  formed  can 
and  the  criteria  are  cost  and  freedom 
from  porosity. 

Although  silver  plating  is  about  100 
years  old.  little  work  has  been  done 
on  porosity,  as  it  has  been  used  almost 
entirely  for  ornamental  purposes.  In 
the  researchers'  first  attempts  at  get¬ 
ting  a  perfectly  non-pMjrous  electro¬ 
plate  of  silver  on  steel  it  proved  neces¬ 
sary  to  put  on  0.002  in.  before  the 
last  pores  disappeared,  but  experience 
is  rapidly  cutting  this  down.  Using 
“brush"  plating,  a  perfect  coating 
0.0002  in.  thick  was  obtained  and  this 
likewise  is  being  cut.  To  date  it  ap¬ 
pears  that  the  mechanical  action  intro¬ 
duced  by  the  brush  is  most  effective 
at  the  moment  of  plating.  In  other 
words,  burnishing  during  or  after  plat- 
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ing  may  not  be  the  answer.  The  pos¬ 
sibilities  of  hydraulic  action,  or  “tur¬ 
bulence  plating,”  are  therefore  being 
studied. 

As  mirrors  of  a  thickness  in  the  mil¬ 
lionths  of  an  inch  can  be  uniformly 
made,  studies  are  under  way  to  ascer¬ 
tain  how  much  they  have  to  be  built 
up  to  avoid  porosity.  It  would  be  a 
nice  solution  if  a  mirror  could  be  chem¬ 
ically  deposited  on  a  lacquered  can, 
the  usual  optical  requirements  being 
unnecessary. 

It  is  because  the  tonnage  possibilities 
are  so  large,  because  so  many  avenues 
of  approach  are  available  and  so  little 
is  known  about  porosity  control  and 
because  rapid  progress  is  being  made 
in  the  experiments,  that  the  researchers 
feel  justified  in  concentrating  on  the 
problem  of  making  a  commercially  thin 
silver  coating  on  steel. 

Coatings — Barrels:  There  is  a  les¬ 
ser  but  still  large  tonnage  possibility 
in  barrels.  Using  a  heavy  outer  steel 
shell  with  an  inner  container  of  either 
steel  or  copper,  sheet  silver  appears 
to  be  commercial  if  the  cost  of  coating 
exclusive  of  the  value  of  the  silver  is 
low  enough.  A  consumption  of  5,000,- 
000  oz.  a  year  might  be  realized,  but 
after  some  years  there  would  be  a 
scrap  return. 

Coatings — Bearings:  The  silver¬ 
bearing  situation  is  hard  to  appraise. 
The  work  sponsored  at  Battelle  Memo¬ 
rial  Institute  verifies  that  silver  stands 
preeminent  as  a  load-carrying  material 
and  its  ductility,  conductivity,  and 
other  physical  properties  all  contrib¬ 
ute  to  its  superiority.  Its  puzzling, 
somewhat  uneven,  performance  in  ser¬ 
vice  appear  due  either  to  resistance  to 
wetting  by  oil  or  to  grit,  encountered 
in  service  in  practice.  Lead  coatings 
have  seemed  beneficial  in  service,  and 
Battelle  has  been  experimenting  with 
the  properties  of  silver-lead  alloys  and 
the  preparation  of  such  bearings  by 
electrodeposition.  The  facts  that  the 
airplane  builder  does  not  make  the 
bearings,  that  the  business  is  highly 
competitive  and  under  rapid  growth, 
that  there  has  been  neither  time  nor 
adequate  equipment  available  for  basic 
research  by  those  most  interested,  that 
service  conditions  are  hard  to  dupli¬ 
cate  in  the  laboratory,  and  that  much 
of  the  use  is  of  a  military  nature,  com¬ 
bine  to  make  it  difficult  for  an  outsider 
to  be  useful. 

In  general,  silver  bearings  seem  here 
to  stay  and  are  in  wider  use  than  is 
publicized.  The  demand  for  better 
bearing  materials  is  spreading  into  the 
diesel  and  other  fields.  It  is  not  yet 
possible  to  present  figures  that  indicate 
any  very  substantial  tonnage  in  this 
direction,  however. 

Coatings — Tanks:  Makers  of  silver- 
clad  iron,  copper,  and  nickel  are  now 
actively  exploiting  this  field,  and  those 
engaged  on  the  research  project  have, 
for  the  moment  at  least,  turned  their 
efforts  toward  the  development  of  the 


thinner  coatings  previously  discussed. 
A  series  of  corrosion  tests  comparing 
fine  silver  with  the  present  material  of 
construction  used  in  suitable  industries 
had  been  sketched  but  was  laid  aside 
for  the  immediate  corrosion  problems 
in  the  beer  industry. 

Alloys — Silver  Poor:  As  more  com¬ 
plete  physical  data  are  secured,  en¬ 
couraging  improvement  in  properties 
due  to  silver  additions  begin  to  emerge. 
In  some  of  the  brasses  and  bronzes, 
surprising  increases  in  strength  with¬ 
out  loss  of  ductility  are  obtainable 
with  additions  of  1  to  5  per  cent  of 
silver.  An  added  cost  of  6  to  30c.  a 
pound  is  not  necessarily  prohibitive  in 
expensive  bronzes. 

Magnesium  Plus  Silver — One 
Alloy  Commercial 

Silver  additions  to  magnesium  are 
interesting.  Preparation  of  magnesium 
alloys  and  extruded  shapes  is  not  easy, 
and  this  'field  was  given  up  with  the 
understanding  that  the  principal  pro¬ 
ducers  would  do  active  work  with  sil¬ 
ver.  It  has  already  been  reported 
that  a  certain  alloy  containing  5  per 
cent  silver  will  be  commercialized,  and 
data  are  available  showing  that  2.5 
per  cent  silver  greatly  improved  an 
alloy  of  the  AM265  type,  the  heat- 
treated  cast  bars  combining  high-yield 
strength  with  good  ductilities  and 
without  loss  of  corrosion  resistance. 

As  for  the  lead-silver  alloys,  stor¬ 
age-battery  experiments  in  progress 
for  many  months  show  that  the  addi¬ 
tion  of  0.1  per  cent  silver  to  the  regu¬ 
lar  antimonial  lead  plates  causes  sub¬ 
stantial  increase  in  anodic  corrosion 
resistance  without  objectionable  ef¬ 
fects  in  other  directions.  Various 
types  of  batteries  so  equipped  are  to 
be  given  service  tests.  This  alone  may 
mean  an  annual  consumption  of  750,- 
000  oz.  of  new  silver  in  the  United 
States. 

Solders  to  date  are  disappointing. 
Lead-silver  solders  have  their  place 
when  subjected  to  heat  and  vibration, 
but  it  has  not  been  found  possible  to 
displace  lead-tin  solders  from  their 
present  field  by  lead-silver  or  lead-tin- 
silver  combinations. 

Iron-silver  alloys  are  creating  inter¬ 
est,  on  the  practical  as  well  as  the 
theoretical  side.  One  government  labo¬ 
ratory  has  virtually  suppressed  gas 
inclusions  in  rimmed  iron  by  addition 
of  small  amounts  of  silver,  and  the 
objectionable  residues  left  by  metal¬ 
lic  deoxiders  are  absent.  A  large  steel 
company  is  examining  this. 

Alloys — Silver  Rich :  The  outstanding 
member  of  this  group  is  silver-silicon. 
Additions  of  silicon  up  to  1.5  per  cent 
greatly  harden  silver  without  impairing 
its  resistance  to  chemical  corrosion.  At 
least  three  groups  have  worked  on  this 
in  the  past,  the  alloy  has  been  put  to 
certain  private  uses  and  some  patents 
are  outstanding,  but  its  properties  have 
not  been  a  matter  of  common  knowl¬ 


edge.  Just  how  far  its  use  may  go 
depends  somewhat  on  the  extent  to 
which  silver-clad  metals  will  ofccupy 
the  field. 

Contacts — Sliding:  Work  on  this 
program  has  been  recast  to  bring  it 
more  in  line  with  facts.  Tlie  whole 
question  of  current  collection  has  been 
discussed  with  the  principal  manufac¬ 
turers  of  brushes  and  of  electrical  ma¬ 
chinery.  The  views  of  both  may  be 
grouped  as  belonging  to,  first,  those 
who  believe  in  leaving  well  enough 
alone  and  see  little  application  for 
silver  due  to  its  cost,  and  second,  those 
who  have  already  had  some  experience 
with  silver  and  hesitate  to  say  what 
the  limitations  are. 

To  an  outsider  the  whole  subject 
looks  odd.  Catalogs  list  a  hundred  or 
so  different  types  of  brushes,  and  it 
appears  needful  to  fill  in  an  elaborate 
questionnaire  before  the  suitable  brush 
can  be  chosen.  A  long  list  of  brush  dis¬ 
eases  is  appended,  with  treatments  for 
various  symptoms.  Admittedly  rotary 
converters  and  reversible  railway 
motors  behave  badly  under  tbe  best 
circumstances.  Humidity  and  various 
factory  atmospheres  disturb  perform¬ 
ance.  Finally,  the  magnetic  circuit 
seems  to  be  designed  for  the  benefit  of 
the  brushes. 

Two  general  types  of  brush  are  in 
use,  the  carbon  and  the  copper- 
graphite.  The  former  ranges  through 
many  degrees  of  hardness  and  with 
graduated  additions  of  abrasive.  The 
latter  contains  about  90  per  cent  cop¬ 
per  as  a  rule  and  is  used  in  alternating- 
current  work  and  in  a  limited  field  of 
low-voltage  direct-current  operations. 
The  yearly  brush  consumption  runs 
into  millions. 

To  the  researchers  engaged  on  the 
Project  the  situation  looks  vulnerable. 
In  the  last  five  years  silver  contacts 
have  been  installed  in  most  heavy-cur¬ 
rent  switchgear,  because  though  copper 
starts  cool  it  does  not  stay  so,  because 
of  the  poorly  conducting  films  of  cop¬ 
per  oxide  which  form;  whereas  silver, 
if  it  tarnishes  at  all,  forms  the  rela¬ 
tively  conducting  silver  sulphide  and 
the  switch  can  be  rated  for  continuous 
service  at  its  starting  capacity.  In  slid¬ 
ing  contacts  such  as  commutators  the 
same  argument  should  hold.  At  pres¬ 
ent,  commutators  are  made  oversize  to 
allow  for  truing  up  and  the  intention¬ 
ally  abrasive  action  of  brushes,  but 
oxidation  still  occurs  and  copper  dust 
gets  in  places  electrically  undesirable. 
With  silver  to  silver  these  particular 
difficulties  vanish  and,  as  one  finds 
that  under  certain  conditions  a  silver- 
graphite  brush  throws  a  silver  film  on 
opposing  copper,  only  the  brush  need 
be  changed. 

The  researchers  have  in  mind  cer¬ 
tain  definite  aims.  These  are  first  to 
ascertain  under  what  conditions  this 
silver  film  is  thrown;  second,  to  secure 
figures  for  brush  wear  at  various  pres¬ 
sures  and  current  densities;  and  third, 
to  repeat  the  work  in  a  highly  humid 
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atmosphere.  A  silver-graphite  brush 
will  be  used  against  a  copper-graphite 
control.  Electrical  losses  and  tempera¬ 
tures  will  be  measured. 

It  is  hoped  that  the  results  will  indi¬ 
cate  sufficient  superiority  to  warrant 
substitution  of  a  silver-graphite-/aced 
brush  where  copper-graphite  is  now 
used,  and  indicate  possible  current- 
density  ratings  which  will  justify  re¬ 
finement  in  design  of  the  magnetic 
circuit  to  enable  the  metallic  brush  to 
encroach  further  on  the  field  now  occu¬ 
pied  by  carbon.  Near-elimination  of 
the  heat  developed  at  the  commutator 
would  increase  ratings,  and  in  fact  long 
dormant  schemes  for  use  of  iron  com¬ 
mutators  and  even  revolving  brushes 
might  be  revived.  In  any  ease  there  is 
little  to  be  lost  by  trying. 

Contacts — Bonded:  Work  at  Lehigh 
on  the  time-pressure-temperature  re¬ 
lationship  in  the  “cold”  welding  of 
silver  has  yielded  interesting  results. 
Definite  curves  have  been  established 
between  any  two  variables,  the  third 
being  held  constant.  The  temperature 
of  200  deg.  C.  appears  to  be  the  lowest 
at  which  good  adherence  may  be  ob¬ 
tained  without  inordinate  pressure  and 
time.  Curiously,  grease  on  the  surfaces 


had  little  effect.  A  rubbing  together 
is  more  effective  than  static  pressure. 
The  Research  Project  has  been  led  to 
try  some  new  experiments  using  proof 
silver.  This  work  is  aimed  at  finding 
a  method  of  making  cold  brazes  on  the 
one  hand  and  how  to  avoid  the  sticking 
of  silver  contacts  on  the  other.  The  data 
obtained  are  provocative  to  further 
thought. 

Miscellaneous:  On  fungicides  and 
bactericides  a  most  interesting  report 
from  Cornell  is  submitted.  Preliminary 
experiments  on  fish  indicated  promis¬ 
ing  control  of  many  of  their  trouble¬ 
some  diseases,  but  the  tonnage  pros¬ 
pects  were  not  sufficient  to  justify  fur¬ 
ther  expenditures  on  behalf  of  the 
Project  in  that  direction. 

In  agriculture  the  Project  workers 
have  narrowed  the  field  to  protective 
plant  sprays  and  are  endeavoring  to 
displace  “Bordeaux”  copper  with  silver 
as  (a)  less  expensive  in  general,  (b) 
more  toxic  to  certain  organisms,  (c) 
less  toxic  to  certain  plants,  (d)  less  de¬ 
facing  to  “ornamentals,”  and  (e)  less 
objectionable  in  accidental  soil  accu¬ 
mulations.  Encouraging  results  are 
obtained  in  all  these  directions. 

In  the  field  of  bacteriology  various 


Leveling  Underground 


WHEN  it  is  desired  to  run  a 
line  of  levels  over  under¬ 
ground  stations  that  are  in 
the  back  or  roof,  it  is  customary  to 
hold  the  rod  upside  down  on  the  spads. 
It  is  difficult  to  plumb  the  rod  and 
illuminate  and  manipulate  the  target 
while  keeping  contact  with  the  spad. 
The  work  is  simplified  by  hanging  the 
rod  from  the  spad,  says  Walter  S. 
Weeks,  professor  of  mining.  University 
of  California,  Berkeley,  Calif. 

This  may  be  done  in  the  following 
manner  without  destroying  the  rod  for 
use  on  the  ground:  Remove  the  brass 
base  plate  of  the  rod  and  mill  two 
slots,  at  right  angles  to  each  other  and 
intersecting  in  the  exact  center  of  the 
plate.  The  slots  should  each  be  1  in. 
long.  One  slot  is  0.05  in.  deep  and 
0.05  in.  wide  and  the  other  is  0.10  in. 
deep  and  0.05  in.  wide.  The  deeper 
one  may  go  clear  through  the  plate  if 
necessary. 

In  the  shallower  slot  solder  a  piece 
of  hard  steel  wire  0.05  in.  diameter  to 
fill  the  slot.  Fill  in  around  the  wire 
with  solder  and  smooth  it  off  to  be 
flush  with  the  surface  of  the  plate. 

At  a  sporting  goods  store  obtain  a 
swivel  and  snap  such  as  is  used  to  hold 
a  sinker  or  casting  plug.  At  the  end 
of  the  swivel  away  from  the  snap, 
fashion  a  wire  hook  to  engage  the 
spad. 

By  means  of  the  slot  BB,  in  the 
illustration,  the  wire  of  the  snap  may 
be  slipped  under  the  wire  soldered  in 


the  plate,  and  the  rod  may  then  be 
hung  from  the  spad  and  turned  in 
azimuth  by  means  of  the  swivel.  If  a 
light  is  hung  on  the  target,  the  chain 
man  has  both  hands  free  to  manipu¬ 
late  the  target.  The  light  must  not  be 
heavy  enough  to  cause  the  rod  to  hang 
out  of  plumb  appreciably. 

In  taking  levels  between  two  spads 
no  attention  need  be  paid  to  the 
suspension  device,  because,  if  its  length 
were  considered,  it  would  cancel  out. 
If,  however,  one  station  were  on  the 
ground  and  one  in  the  back,  it  would 


independent  clinical  workers  continue 
to  show  interest  and  some  work  is  being 
done  on  chewing  gum  as  a  medium  of 
administration.  Reorganization  of  the 
Katadyn  interests  is  making  some 
progress  and  the  silver  sand  portable 
filters  are  developing  good  sales.  The 
necessary  silver  sand  is  now  available 
as  an  American  product.  The  doubt¬ 
ful  tonnage  factor  has  limited  the  ex¬ 
penditures  in  this  field. 

An  interesting  new  use  for  silver  is 
its  addition  to  the  glass  used  in  some 
new  types  of  lamps.  Action  of  the 
ultra-violet  rays  is  to  cause  fluorescence 
of  such  a  character  that  the  blend  of 
visible  wave-lengths  emitted  gives  the 
desired  white  light.  Whether  silver  can 
be  replaced  by  something  cheaper  yet 
remains  to  be  determined. 

Silver  as  a  component  of  anti-fouling 
paint  for  ships’  bottoms  is  being  looked 
info  by  the  appropriate  division  of  the 
Navy.  Extreme  pressure  lubricant  in 
which  silver  sulphide  has  been  incor¬ 
porated  is  under  test.  The  silver  plat¬ 
ing  of  electro-copper  foil  suitable  for 
cap  linings  seems  to  be  successful.  Pre¬ 
liminary  reports  on  silver  additions  to 
copper  welding  rods  are  entirely 
favorable. 


be  necessary  to  consider  the  suspension. 

When  the  snap  is  removed  from  the 
rod,  the  change  made  in  the  base  in  no 
way  interferes  with  the  use  of  the  rod 
on  ground  stations. 

T  ▼  ▼ 

Save  the  Diamonds ! 

LOSS  OF  DIAMONDS  from 

diamond  drill  reaming  shells  is 
J  frequent  when  drills  are  pulled 
in  caving  ground  without  revolving. 
This  loss  has  been  practically  elimi¬ 
nated  by  a  recent  development  by 
United  States  Bureau  of  Reclamation 
engineers  at  Grand  Coulee  dam.  They 
have  also  tripled  the  life  of  the  shell. 

Ordinarily,  the  diamonds  are  set  in 
the  lower  periphery  of  the  mild  steel 
shell.  Rapid  wear  of  the  latter  leaves 
the  diamonds  high  and  consequently 
more  easily  knocked  out  of  the  mount¬ 
ing.  The  new  method  is  to  take  the 
ordinary  shell  and  bore  a  number  of 
i-in.  holes  around  in  the  mounting  site 
to  a  depth  of  about  ^  in.  With  a  good 
tungsten-carbide  alloy,  inserts  are 
brazed  into  these  holes,  building  the 
metal  up  somewhat  higher  than  the 
diamonds  will  come.  Then  the  shell  is 
put  in  a  lathe  and  the  piled-up  metal 
ground  down  to  gage  with  a  grinding 
wheel.  Finally,  the  diamonds  are  set  to 
gage  in  the  valleys  between  the  inserts. 

The  insert  metal  wears  down  some¬ 
what  faster  than  the  diamonds,  so  that 
the  latter  function  at  all  times,  but 
their  settings  are  always  protected. 
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Open-Pit  Transport 


On  the  Mesabi  Range 


CONDITIONS  cited  in  Part 
II  of  this  discussion,  pub¬ 
lished  in  November,  led  to 
the  selection  of  a  4-car  train 
and  a  65-ton  locomotive  as  being  most 
suited  to  the  conditions  governing  the 
transport  problem  tabulated  on  page 
52  of  the  November  number.  Train 
weight  data  were  presented  in  Table 
III.  Table  IV,  below,  shows  details  of 
locomotive  cycles  from  various  assumed 
shovel  locations  based  on  the  use  of 
65-ton  locomotives  and  4-cnr  trains. 

Table  VI  shows  combined  capacitj' 
of  shovels  and  locomotives  in  ore  haul¬ 
age,  based  on  the  use  of  a  4-ear  train. 
When  shovels  are  at  present  elevations 
of  580  to  600  ft.,  it  is  found  that  three 
4-car  trains  and  one  shovel  Avill  pro¬ 
duce  the  required  average  output  of 
4,375  long  tons,  with  locomotive  Avail¬ 
ing  time  A’arying  from  7  to  13.3  min. 
This  is  shoAvn  in  item  (q)  of  Table 
VI.  The  maximum  output  of  5,000 
long  tons  can  be  produced  by  three 
4-car  trains  and  tAvo  shovels  as  shown 
in  item  (r),  but  Avith  0.0  min.  loco¬ 
motive  Availing  time.  From  this  it 
might  be  concluded  that  only  three 
locomotives  Avould  be  required.  There 
are,  hoAvever,  two  reasons  Avhy  a 
fourth  locomotive  should  be  consid¬ 
ered;  first,  a  general  utility  locomotive 
AA'hich  can  also  be  used  as  a  spare  as 
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occasion  demands,  is  quite  desirable, 
and  second,  as  the  pit  grows  deeper 
and  time  of  run  becomes  longer,  an¬ 
other  locomotive  is  required  to  serve 
the  shovels.  It  is,  therefore,  consid¬ 
ered  adA’isable  to  include  this  addi¬ 
tional  locomotive  at  the  outset.  The 
cost  of  installation  therefore  includes 
four  65-ton  locomotiA'es. 

When  four  4-car  trains  are  used  to 
serve  tAvo  shoA’els  at  present  levels,  a 
maximum  day  of  5,000  long  tons  Avill 
be  produced  as  shoAvn  in  item  (u)  of 
Table  VI  in  which  the  locomotive 


Avaiting  time  varies  from  19.6  to  25.9 
min.  per  trip.  This  provides  consid¬ 
erable  margin  for  operation  as  the 
pit  becomes  deeper. 

It  is  estimated  that  when  the  shov¬ 
els  are  at  the  ultimate  bottom  level  of 
the  pit,  elevation  460,  the  locomotiv’e 
cycle  including  locomotive  running 
time,  loading  time,  and  dumping 
time,  Avill  be  approximately  84  min. 
Under  this  condition,  as  shoAvn  in 
items  (av)  and  (x)  of  Table  VI,  four 
locomotiA’es  serving  one  shovel  will 
produce  the  average  day  output  with 
12  min.  locomotive  Avaiting  time,  and 
Avhen  serving  tAvo  shoA’^els  Avill  produce 
5,030  long  tons  in  8  hours,  which  is 
slightly  more  than  the  required  maxi¬ 
mum  of  5,000  long  tons.  It  Avould 
seem,  therefore,  that  four  65-ton  loco- 
moti\’es  will  ser\’e  this  mine  success¬ 
fully  until  the  end  of  its  life,  tAveh’e 
years  hence. 

There  is  no  particular  problem  in- 
voh’ed  in  hauling  500,000  cu.yd.  of 
.stripping.  On  account  of  the  lighter 
AA’eight  of  stripping  per  car,  it  is  pos¬ 
sible  to  use  5-car  trains.  The  per¬ 
formance  of  the  locomotives  under  this 
condition  is  shown  in  Tables  V  and 
VI-A. 

Steam  locomotiA’es  used  in  the  past 
weigh  67  tons  on  drivers  and  have  a 
tender  weight  of  51  tons.  The  rated 


Table  IV — Time  Cycle  and  Power  Consumption  From  Shovel  Location  No.  1  on  583-ft.  Level 


4-car  train;  ore  per  train,  220  long  tons;  train  weight,  427  tons  (2,000  lb.)  65-ton  locomotive 


Distance 


From 

To 

in  Feet 

Shovel 

F 

350 

F 

E 

450 

E 

D 

300 

D 

C 

850 

C 

B 

1,850 

B 

Crusher 

18,950 

Shovel 

Crusher 

22.750 

Elevation 

Average 

■Average 

Difference 

Curve, 

Grade 

in  Feet 

Degrees 

% 

0 

0 

0 

12 

10 

2.66 

5 

13.3 

1.60 

20 

12.3 

2.36 

18 

4.9 

0.98 

202 

2.4 

1.06 

257 

3.3 

1.13 

Average 
T.  E. 

Average 

Locomotive 

Control 

Lb.lTon 

T.  E.  Lb. 

Position 

8 

3,410 

Par. 

69.2 

29,600 

Ser. 

50.6 

21,600 

Par. 

65.0 

27,700 

Ser. 

31.5 

13-,500 

Par. 

31.1 

13,300 

Par. 

Time  of 

Kw.  Hr.  for 

Run  in 

Locomotive, 

Traction 

Minutes 

Amperes 

DC  Bus 

0.60 

240 

1 .8 

1.65 

500 

10.3 

0.75 

785 

7.4 

2.55 

475 

15.1 

2.05 

560 

14.3 

17.50 

550 

120.5 

25.10 

169.4 

1.00 

10.0 

Increase  time  ot  run  for  4  switchbacks . 

Increase  kw.  hr.  for  air  compressor  operation 


Increase  kw.  hr.  5%  for  downhill  running,  spotting,  etc 


9 


Total  time  shovel  to  crusher . 

Total  kw.  hr.  at  substation  DC  Bus  per  round  trip 


26.10  minutes 


188.4 


Locomotive  Cycle  Minutes 

Shovel  to  crusher .  26.1 

Dumping  4  cars .  4.0 

Returning  to  shovel  at  20  m.p.h.  average .  12.9 

Loading  4  cars .  20.0 


Shovel  Cycle  Minutes 

Loading  4  cars .  20 

Shovel  waiting  time .  4 


Total  shovel  cycle .  24 


Total  locomotive  cycle  exclusive  of  waiting  time .  63.0 

Required  time  of  locomotive  duty  cycle  when  shovel  is  served  by  three  locomotives  (  =  3  X  24  min.) 
Total  locomotive  cycle  exclusive  of  waiting  time . 


Minutes 

72 

63 


Locomotive  waiting  time  basis  3  locomotives  serving  shovel. 


9 
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Table  V — Time  Cycle  and  Power  Consumption  in  Stripping 


Shovel  at  760-ft.  elev.  to  dump  at  840-ft.  elev.;  5-car  train;  156  cu  yd.  stripping  per  train;  total  train  weight,  428  tons;  65-ton  locomotive 


Elevation 

Average 

Average 

Average 

Average 

Time  of 

Kw.  Hr.  for 

Distance 

Difference 

Curve, 

Grade, 

T.  E. 

Locomotive 

Control 

Run  in 

Locomotive 

Traction 

From 

To 

in  Feet 

in  feet 

Degrees 

% 

Lb.  ITon 

T.  E.  Lb. 

Position 

Minutes 

Amperes 

DC  Bus 

Shovel 

A 

6,000 

-44 

2.5 

-.73 

-2.6 

Oft 

4.5 

0 

0 

A 

Dump 

11,000 

124 

2.5 

1.13 

34.6 

14,800 

Par. 

10.6 

600 

79.6 

.Shovel 

Dump 

17,000 

80  2.5  ....  ....  . 

Return  Trip  with  5-Car  Empty  Train  Weighing  210  Tons 

15.1 

79.6 

Dump 

A 

11,000 

—124 

2.5 

—1.13 

—10.6 

Off 

6.3 

0 

0 

A 

Shovel 

6,000 

44 

2.5 

0.73 

26.6 

5,600 

Par. 

4.7 

320 

18.8 

Dump 

Shovel 

17,000 

-80 

2.5 

11.0 

18.8 

Kw.  hr. 

Increase  kw.  hr.  for  air  compressor  operation .  10 


108.4 

Increase  kw.  hr.  5%  for  spKJtting  and  miscellaneous .  3.6 

Total  kw.  hr.  at  substation  DC  bus  per  round  trip . . .  114.0 


Locomotive  Cycle  Minutes 

Shovel  to  dump .  15.1 

Dumping  5  cars .  5.0 

Returning  to  shovel .  11.0 

Loading  5  cars .  25.0 


Shovel  Cycle  Minutes 

Loading  5  cars .  25.0 

Shovel  waiting  time .  4 

Total  shovel  cycle .  29.0 


Total  locomotive  cycle  exclusive  of  waiting  time .  56.1 

Minutes 


Required  time  of  locomotive  duty  cycle  when  shovel  is  served  by  three  locomotives  (=3  X  29  min.)  .  87 

Total  locomotive  cycle  exclusive  of  waiting  time .  56.1 


Locomotive  waiting  time  basis  3  locomotives  serving  shovel. 


31.9 


tractive  force  is  28,200  lb.  at  180 
lb.  per  square  inch  steam  pressure. 
These  locomotives  were  used  to  haul 
4-car  trains.  Four  new  steam  loco¬ 
motives  duplicating  the  foregoing 
figures  are  being  considered  if  steam 
operation  is  again  restorted  to. 

It  should  be  observed  that  the  elec¬ 
tric  locomotive  proposed  for  this  ap¬ 
plication  has  superior  operating  char¬ 
acteristics,  particularly  at  the  lower 
speeds.  At  starting,  the  electric  loco¬ 
motive  will  give  39,000  lb.  tractive 
effort  at  30  per  cent  adhesion,  where¬ 


as  the  steam  has  a  maximum  of  28,200 
lb.  Therefore,  the  electric  will  start 
a  heavier  load  and  will  be  less  liable 
to  stall  on  hea\’y  grades.  The  steamer 
has  the  dead  weight  of  tender  to  drag 
around  and  this  either  reduces  the 
amount  of  useful  trailing  load  which 
can  be  hauled,  or  reduces  the  margin 
against  slipping  of  drivers.  In  the 
comparison  of  train  weights  in  Table 
III,  items  (j)  and  (u)  indicate  that 
for  the  same  trailing  load  the  steamer 
has  7.5  tons  total  train  weight  per 
ton  on  drivers,  whereas  the  electric 


has  only  6.6.  It  is  concluded  that  the 
electric  locomotive  provides  a  mar¬ 
gin  of  (7.5-6.6)  -7-  6.6  =  0.136,  or  13.6 
per  cent  against  slipping  as  compared 
with  the  steam  locomotive. 

The  electric  locomotive  will  show 
greater  tractive  effort  than  the  steam 
locomotive  at" all  speeds  from  0  m.p.h. 
to  approximately  11  m.p.h.  and  the 
operation  of  the  electric  locomotive 
will  therefore  be  faster  than  the  steam 
on  the  steeper  grades.  This  will  be 
offset  somewhat  by  the  greater  speed 
of  the  steamer  on  level  track  and  light 


Table  VI — Combined  Capacity  of  Shovels  and  Locomotives  in  Ore  Haulage 


(a)  Total  long  tons  of  crude  ore  in  season .  1,050,000 

(b)  Total  number  of  working  days  in  ore  season .  120 

(c)  Total  number  of  8-hr.  shifts  in  ore  season .  240 

id)  Average  long  tons  ore  per  8-hour  shift  (a^c) .  4,375 

(e)  Maximum  required  long  tons  of  ore  per  8-hr.  shift .  5,000 

(f)  Capacity  of  30  cu.  yd.  car,  long  tons .  55 

(g)  Capacity  of  4-car  train,  long  tons  (4x0 .  220 

(h)  Shovej  time  for  4-car  train  is  20  min.  for  loading  4  cars,  and 

4  min.  waiting;  total,  min .  24 

(i)  Loading  capacity  of  shovel  in  long  tons  per  8-hr.  shift,  (g-i-h) 

x480 .  4,400 

(i)  Number  of  shovels  required  for  ave.  shift  of  4.375  long  tons..  1 

(k)  Number  of  shovels  required  for  max.  shift  of  5,000  long  tons. .  2 

No.  1  No.  2  No.  3  No.  4 

0)  •  Typical  shovel  location.  Fig.  1  at  elevation.  583  584  601  604 

(m)  Shovel  cycle  in  minutes  (for  220  long  tons) 

including  4-minute  uniting  time .  24  24  24  24 


(n)  Loco,  cycle  exclusive  of  waiting  time,  min..  63  65  .58.7  60.4 

(o)  Capacity  of  one  shovel,  long  tons  in  8  hours  4 , 400  4 , 400  4,400  4 , 400 

(p)  Capacity  of  two  shovels,  long  tons  in  8 

hours .  8,800  8,800  8,800  8,800 

(q)  Combined  capacity,  3  locomotives  serving  one  shovel 

^  Long  tons  ore  in  8  hours .  4,400  4,400  4,400  4,400 

Shovel  waiting  time,  min .  4  4  4  4 

Locomotive  waiting  time,  min .  9  7  13.3  11.6 

(r)  Combined  capacity,  3  locomotives  servdng  two  shovels 

Long  tons  ore  in  8  hours .  5,040  4,870  5,400  5,250 

Shovel  waiting  time,  min .  22  23.3  19.1  20.3 

Locomotive  waiting  time,  min .  0  0  0  0 


No.  1  No.  2  No.  3  Na  4 

(s)  Combined  capacity,  4  locomotives  serving  one  shovel 

Long  tons  ore  in  8  hours .  4,400  4,400  4,400  4,400 

shovel  waiting  time,  min . . ._ .  4  4  4  4 

Locomotive  waiting  time,  min .  33  31  37.3  35.6 

(t)  Combined  capacity,  4  locomotives  serving  two  shovels 

Long  tons  ore  in  8  hours .  6,700  6,500  7,200  7,000 

Shovel  waiting  time,  min. . .  11.5  12.5  9.4  10.2 

Locomotive  waiting  time,  min .  0  0  0_  0 

(u)  Performance  of  4  locomotives  and  two  shovels  in  producing  a  maximum 

of  5,000  long  tons 

Long  tons  ore  in  8  hours .  5,000  5,000  5,000  5,000 

shovel  waiting  time  min .  22.3  22.3  22.3  22.3 

Locomotive  waiting  time,  min .  21.6  19.6  25.9  24.2 

Elstimated  Performance  When  Shovels  Are  at  Ultimate 
Bottom  of  Pit  at  460-ft.  Elevation.  Approximate  Loco¬ 
motive  Cycle  Exclusive  of  Waiting  Time  84  Minutes 


(v)  Combined  capacity,  3  locomotives  serving  one  shovel 

Long  tons  ore  in  8  hours .  3,770 

Shovel  waiting  time,  min. . .  8 

Locomotive  waiting  time,  min . .  ‘0 

(w)  Combined  capacity,  4  locomotives  serving  one  shovel 

Long  tons  ore  in  8  hours .  4 ,400 

Shovel  waiting  time,  min. . .  4 

Locomotive  waiting  time,  min .  12 

(x)  Combined  capacity,  4  locomotives  serving  two  shovels 

Long  tons  ore  in  8  hours .  5,030 

Shovel  uniting  time,  min .  22 

Locomotive  waiting  time,  min .  0 


Table  VI-A — Capacity  of  Shovels  and  Locomotives  in  Stripping  (5-Car  Trains) 


fa)  Total  yards  of  stripping  in  season .  500,000 

(b)  Total  working  days  in  stripping  season .  80 

(c)  Total  number  of  8-hour  shifts  in  stripping  season .  160 

(d)  Average  cu.yd.  stripping  per  8-hour  shift  (a  -i-  c) .  3 , 125 

(e)  Capacity  of  30-cu.yd.  car  in  cubic  yards  (assumed) .  31.2 

if)  Capacity  of  5-car  train  in  cubic  yards . . .  156 

(g)  Shovel  time  for  5-car  train  is  25  min.  loading  and  4  min. 

waiting  time  total,  min .  29 

(h)  Loading  capacity  of  shovels  in  cubic  yards  per  8-hour  shift 

(f-!-g)x480 . . . _. .  2,580 

(i)  Number  of  shovels  required  for  average  shift  of  3,125  cu.  yd .  2 

(j)  Shovel  cycle  in  min.  (for  156  yd.)  including  4  min.  waiting  time  29 


(k)  Locomotive  cycle  exclusive  of  waiting  time,  min .  _56.1 

(l)  Capacity  of  one  shovel,  yards  in  8  hours .  2 ,580 

(m)  Capacity  of  two  shovels,  yards  In  8  hours .  5,160 

(n)  Combined  capacity  of  locomotives  and  shovels 

Number  of  Number  of  Loco.  Waiting  Shovel  Wajting  Yards  in 
Locomotives  Shovels  Time  Min.  Time  Min.  8  Hours 

3  1  30.9  4  2,580 

3  2  _  12.6  4,000 

2  1  1.9  4  2,580 

4  2  1.9  4  5,160 
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Fig.  3  .  .  .  CONDENSED  PROFILE  oi  the  open  pit.  The  line  runs  irom  the  washing 
plant  to  the  lirst  switchback  in  the  pit  at  point  B,  shown  in  Fig.  2,  in  Part  II 

grades.  However,  as  the  pit  becomes  of  the  steamer  will  show  up  more  ad- 

deeper,  and  as  the  proportion  of  versely  and  it  is  quite  probable  that 

trackage  on  steep  grades  becomes  an  additional,  or  fifth,  steamer  may  be 

greater,  the  operating  characteristics  needed  before  the  pit  is  exhausted. 


A  65-TON  ELECTRIC  LOCOMOTIVE  built  in  1936.  The  proposed  locomotives  dealt  with 
in  the  accompanying  analysis  are  like  this  save  for  the  substitution  of  side-arm  col¬ 
lectors,  shown  in  the  accompanying  photograph,  in  place  oi  the  center  pantograph  type 


A  TYPICAL  LOCOMOTIVE  equipped  with  side-arm  collectors.  This  unit  was  installed 
at  an  open-pit  mine  on  the  Mesabi  Range  in  1928 


Advice  from  a  mine  official  indi¬ 
cates  that  the  new  steam  locomotive 
will  cost  $40,000.  Although  this  price 
seems  high  it  agrees  with  present-day 
information  received  from  another 
source  and  is,  therefore,  used  in  the 
estimate.  Four  steam  locomotives  are 
included  at  $40,000  each,  or  .$160,000. 

The  four  electric  locomotives  are 
estimated  at  $128,000  f.o.b.  Erie,  Pa. 
Freight  charges  will  be  approximately 
.$2,000,  making  a  total  cost  of  four 
locomotives,  delivered,  .$130,000. 

Cost  of  power  and  of  power  distri¬ 
bution  will  be  discussed  in  detail  in 
Part  IV  next  month.  It  wilt  be  re¬ 
called  that  at  the  outset  of  this  com¬ 
parison  of  the  respective  costs  of 
steam  and  electric  haulage,  it  was 
stated  that  the  analysis  would  show  a 
positive  saving  of  6.58e.  per  ton  of 
concentrate  m  favor  of  electric  haul¬ 
age  for  the  conditions  tabulated  on 
page  52  of  the  November  issue.  The 
amount  of  electric  power  required  for 
haulage  for  the  runs  from  the  various 
shovel  locations  has  already  been  pre¬ 
sented  in  Tables  I  to  V  inclusive.  Sub- 
se(iuent  calculations  will  start  from 
this  point. 

{To  be  continued) 

T  ▼  T 

Recent  Work  of  the 
Geological  Survey 

I  INCREASING  ATTENTION  dur¬ 
ing  the  1938  fiscal  year  has  been 
given  to  chemical  mineralogy,  with 
special  consideration  of  the  internal 
structure  of  minerals,  according  to  the 
recent  annual  report  of  Dr.  W.  C. 
Mendenhall,  Director  of  the  United 
States  Geological  Survey.  It  is  now 
possible  to  show  that  the  physical 
properties  of  a  mineral  depend  not 
only  on  the  kinds  of  atoms  composing 
it,  but  also  on  their  role  and  arrange¬ 
ment  in  the  crystal — features  that  can 
be  determined  by  X-rays.  The  densi¬ 
ties  of  strata,  rocks,  and  minerals  like¬ 
wise,  in  the  final  analysis,  are  simi¬ 
larly  explained.  It  seems  reasonable, 
according  to  Dr.  Mendenhall,  to  expect 
that  further  study  of  the  associations 
and  conditions  of  formation  of  min¬ 
erals  will  yield  illuminating  correla¬ 
tions  with  both  their  chemical  com¬ 
position  and  physical  structure. 

Unusual  features  of  the  Survey’s 
geologic  activities  during  the  year 
were  as  follows:  Study  of  the  base- 
exchange  properties  of  river  clays, 
expected  to  afford  a  correction  of  the 
jireviously  calculated  age  of  the  ocean. 
Completion  of  an  eight-year  program 
of  research  into  the  geographic  and 
geologic  distribution,  physical  and 
chemical  properties,  and  processing  of 
bleaching  clays,  resulting  in  placing 
an  important  key  industry  on  a  firm 
foundation.  This  work  involved  study 
of  more  than  4,000  samples  of  clays 
from  the  United  States  and  abroad. 
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STEAM  STAMPS,  here  seen,  are  well  adapted  to  crushing  the  native-copper  rock 

StGQm  Stomps  hold  their  ground 

at  Ahmeek  Mill 


The  ahmeek  mill  of  the 

Calumet  &  Heela  Consolidated 
Copper  Company  is  situated 
along  the  shores  of  Torch  Lake 
about  a  mile  from  the  company’s  Lake 
Linden  plant,  in  Houghton  County. 
Mich.  The  Ahmeek  mine  itself  is 
about  ten  miles  from  the  mill.  Trans¬ 
portation  is  by  means  of  a  railroad 
especially  built  for  that  purpose  on  a 
down  grade  from  mine  to  mill.  Torch 
Lake  is  quite  deep  for  an  inland  body 
of  water,  reaching  depths  as  great 
as  130  ft.  fairly  close  to  the  shore, 
and  is  surrounded  by  gently  sloping 
hills,  so  that  the  site  makes  an  ideal 
location  for  access  of  ore  to  the  mill 
and  also  for  the  deposit  of  tailings. 

The  mill  was  built  primarily  for  the 
treatment  of  rock  (ore)  from  the 
Kearsarge  lode,  but  it  is  adapted  with 
very  slight  modifications  to  the  treat¬ 
ment  of  any  amygdaloid  so  far  opened 
up  in  the  district.  The  ore  treated  has 
native  copper  as  its  only  economic 
mineral,  as  is  true  of  all  the  ores  of 
the  Lake  Superior  district,  but  the 
lodes  differ  considerably  in  the  size 
and  distribution  of  the  copper  parti¬ 
cles.  It  is  this  factor  of  the  ore,  re¬ 
lated  of  course  to  the  total  copper  con¬ 
tents,  that  determines  such  variations 
as  there  may  be  between  treatment  of 
the  rock  from  the  different  lodes. 


Calumet  ^  Heela  treats  its 
amygdaloid  rock  by  jigging, 
tabling,  and  flotation 


C.  Harry  Benedict 

Metallurgist 

Calumet  4'  Heela  Consolidated  Copper  Co., 
Lake  Linden,  Mich. 


Lake  Superior  metallurgical  prac¬ 
tice  differs  from  that  of  any  other  cop¬ 
per-producing  district  owing  to  at 
least  two  unique  characteristics  of  the 
ore:  one,  native  copper  is  present  in 
all  sizes  from  masses  weighing  many 
tons  down  to  the  microscopic  particles, 
and  these  particles  resist  reduction  in 
size;  two,  the  particles  of  native  cop¬ 
per  are  tougher  than  the  ore  and  hence 
more  resistant  to  abrasion  and  abso¬ 
lutely  unfriable. 

Careful  analysis  of  the  results  of 
these  properties  of  the  ore  accounts 
for  most  of  the  variation  of  Lake 
Superior  practice  from  that  of  West¬ 


ern  districts.  Except  for  the  Champion 
mill  of  the  Copper  Range  Company, 
which  has  developed  a  hammer  type  of 
crusher,  the  steam  stamp  has  reigned 
supreme  as  a  preliminary  crushing 
unit  in  the  Lake  Superior  district  for 
over  60  years,  and  yet  the  steam  stamp 
has  made  no  headway  in  other  camps. 
This  superiority  over  rolls  or  even 
gyratory  crushers  is  due  to  the  fact 
that  there  is  a  large  clearance  between 
shoe  and  die  in  the  mortar  of  the 
steam  stamp,  so  that  the  presence  of 
a  large  nugget  of  copper  causes  only 
slight  inconvenience  and  no  breakage, 
whereas  in  a  crusher  with  restricted 
opening  such  a  nugget  might  prove  a 
very  unwelcome  visitor.  The  presence 
of  grains  of  copper  of  moderate  size 
to  I  in.)  explains  the  necessity  for 
jigs  or  roughing  tables  preliminary  to 
flotation.  If  it  were  possible  to  crush 
or  grind  the  ore  in  one  operation  to 
the  proper  size  for  flotation,  the  flow¬ 
sheet  could  be  simplified. 

The  mill  is  a  steel  and  concrete  struc¬ 
ture,  erection  of  which  was  begun  in 
1S09  and  which  originally  contained 
four  stamp  units.  In  1914  four  more 
units  were  installed,  so  the  present 
structure  houses  eight  stamps  of  an 
approximate  capacity  of  900  tons  each 
per  day.  or  7,200  tons  nominal  daily 
capacity. 
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In  this  installation  the  stamps  are 
compound-cylinder  units  of  Nordberg 
design.  The  high-pressure  cylinder  is 
16^  in.  in  diameter  and  steam  enters 
it  at  an  initial  pressure  of  160  lb.  Ex¬ 
haust  from  this  cylinder  goes  by  means 
of  a  receiver  to  the  low-pressure  cylin¬ 
der,  which  is  32  in.  in  diameter  and 
operates  at  a  pressure  of  38  lb.  The 
stami)s  themselves  are  non-condensing 
and  the  exhaust  steam  goes  at  a  pres¬ 
sure  of  16  lb.  absolute  to  a  low-pres¬ 
sure  turbine,  thus  giving  a  final 
mechanical  economy  that  makes  the 
efficiency  of  the  combined  unit  as  great 
as  that  of  an  electrically  operated 
crusliing  device.  Boiler  pressure  is 


maintained  at  420  lb.  for  initial  pres¬ 
sure  to  the  main  turbine  and  ^team 
for  the  stamp  is  reduced  to  160-lb. 
pressure  by  means  of  a  1,000-hp.  re¬ 
ducing  turbine. 

Rock  or  ore  is  fed  into  the  stamp 
by  gravity  from  the  bin,  but  its  flow 
is  controlled  by  the  attendant.  The 
purpose  of  feeding  by  hand  rather 
than  mechanically  is  to  sort  out  from 
the  rock  the  large  masses  of  copper, 
which  are  sent  to  the  smelter  as  a 
separate  grade.  However,  if  a  large 
piece  of  copper  escapes  the  vigilance 
of  the  attendant  and  gets  into  the  stamp 
it  does  no  mechanical  harm,  for  there  is 
a  clearance  of  8  in.  between  shoe  and 


die  at  the  end  of  the  stroke.  The  pres¬ 
ence  of  these  nuggets  of  copper  within 
the  stamp  made  a  problem  for  many 
years  in  the  Lake  Superior  district, 
as  it  is  evident  that  their  accumulation 
would  cause  difficulties.  This  situation 
was  met  some  40  years  ago  by  intro¬ 
ducing  an  hydraulic  discharge  within 
the  mortar  itself.  This  discharge  is 
a  simple  device  consisting  of  an  orifice 
approximately  4  in.  in  diameter  in  one 
of  the  stave  liners  of  the  mortar,  the 
connecting  pipe  being  inclined  at  an 
angle  of  approximately  45  deg.  leading 
to  a  trap  controlled  by  two  valves. 
Water  is  forced  up  through  this  col¬ 
umn  at  such  a  pressure  that  only  the 
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native  copper  is  heavy  enough  to  de¬ 
scend  against  it,  and  at  appropriate 
times  this  copper  is  discharged  by 
means  of  the  trap.  This  device  makes 
it  unnecessary  to  remove  the  screens 
from  the  mortar  except  when  the 
stamp  shoe  is  changed,  at  which  times 
any  large  pieces  of  copper  remaining 
in  the  mortar  are  removed  by  hand. 

The  stamp  operates  at  a  speed  of 
102  r.p.m.,  has  a  stroke  of  24  in.  and 
requires  an  indicated  horsepower  of 
300.  Moving  parts,  without  the  stamp 
shoe,  weigh  7,000  lb.  When  new,  the 
shoe  weighs  835  lb.  and,  upon  replace¬ 
ment,  after  the  average  life  of  96 
hours,  the  old  shoe  weighs  550  lb. 
These  shoes  are  made  in  the  local 
foundry,  and  are  of  chilled  cast  iron 
with  a  small  amount  of  ferromanga¬ 
nese  in  the  mixture.  They  have  been 
found  more  satisfactory  than  any  other 
iron  or  steel  product,  outwearing  other 
materials  tried  for  the  purpose  except 
nickel  steel,  and  also  are  much  cheaper 
per  pound  weight  and  jier  ton  crushed 
than  the  various  high-class  substitutes 
tried.  The  mortar  is  lined  with  the 
same  kind  of  material.  The  blow  is 
received  on  a  circular  die  24  in.  in 
diameter  and  6  in.  high.  This  die  is 
held  in  place  by  a  circular  horizontal 
ring,  and  the  vertical  stave  liners  lin¬ 
ing  the  mortar  are  in  turn  held  in 
place  by  one  king  stave,  which  is 
holted  through  the  mortar  casing.  The 
shoe  can  be  changed  in  less  than  half 
an  hour.  With  the  mortar  lined 
throughout,  there  are  few  interruptions 
in  operating  the  stamp.  The  accom¬ 
panying  photograph  shows  a  view  of 
the  main  stamp  floor. 

The  stamp  mortar  has  a  two-way 
discharge,  giving  ample  screening  ca¬ 
pacity  for  the  stamp  product.  Each 
mortar  has  eight  screens  9^x48  in.  in 
size,  with  |-in.  round  openings.  Ma¬ 
terial  discharged  from  the  stamp  goes 
to  four  trommels  with  3/16-in,  round 
openings.  Trommel  oversize  goes  to  a 
bull  jig  which  makes  a  concentrate  as¬ 
saying  over  90  per  cent  copper,  the 
tailings  going  to  a  36xl6-in.  high-speed 
Nordberg  roll.  Discharge  of  this  roll 
joins  the  stamp  product  to  go  to  the 
original  four  trommels,  so  that  the 
bull  jigs  and  rolls  are  in  closed  circuit 
with  the  stamp,  and  material  cannot 
leave  this  circuit  until  crushed  to  3/16 
in.  and  naturally  free  of  all  copper 
above  this  size. 

iVlaterial  passed  through  the  trom¬ 
mel  screens,  now  finer  than  3/16  in.  in 
size,  is  classified  into  slimes  and  sand 
by  means  of  two  Dorr  classifiers  3  ft. 
wide  and  18  ft.  4  in.  in  length.  Half 
of  the  slimes  from  these  classifiers  are 
returned  to  the  stamp  to  save  a  corre¬ 
sponding  volume  of  fresh  water  and 
thereby  decreasing  the  dilution,  and 
the  other  half  by  volume  goes  to  a 
small  settling  tank,  the  plug  product 
of  which  serves  as  dilution  water  in 
the  grinding  circuit  and  the  overflow 
of  which  goes  to  flotation  after  being 


settled  and  thickened  in  a  series  of 
Dorr  thickeners. 

The  rake  product  from  each  Dorr 
classifier  is  treated  on  two  Woodbury 
jigs  to  remove  the  free  copper,  and 
the  jig  tailings  are  ground  in  an  8  ft. 
by  72  in.  Hardinge  ball  mill.  The 
ball  mill  has  a  capacity  of  approxi¬ 
mately  550  tons  per  24  hours  and  is 
in  closed  circuit  with  a  heavy-duty 

r 

i 


duplex  Dorr  FX  classifier  8x25  ft.  in 
size.  The  circulating  load  is  about 
300  per  cent,  and  crushing  is  held  as 
nearly  as  possible  to  — 28  mesh. 

In  connection  with  the  closed-cir¬ 
cuit  system  described  in  the  foregoing, 
it  becomes  necessary  to  free  the  circuit 
of  the  coarser  copper  liberated  in 
grinding.  This  is  done  by  introducing 
into  the  circuit  between  the  di»t‘harge 
of  the  ball  mill  and  the  Dorr  classifier 
an  hydraulic  classifier,  the  plug  prod¬ 
uct  from  which  is  treated  on  a  Wilfley 
table,  the  tailings  of  which  are  re¬ 
turned  to  the  ball  mill.  This  has  been 
found  efficient  in  removing  the  coarser 
liberated  values  from  the  circuit.  The 
same  effect  could  be  obtained  bv  the 


use  of  a  mineral  jig  such  as  the  Den¬ 
ver  mineral  jig. 

Grinding  is  done  at  75  per  cent 
solids.  After  grinding  the  plug  prod¬ 
uct  from  the  slime  settling  tank  pre¬ 
viously  mentioned,  water  is  added, 
which  gives  a  dilution  preliminary  to 
classifying  of  about  60  per  cent  solids 
and  a  feed  to  the  flotation  machines  of 
about  one  part  sand  to  two  parts  water. 


The  flowsheet  is  shown.  It  will  be 
noted  that,  as  already  outlined,  it  em¬ 
braces  four  principal  operations:  (1) 
Preliminary  crushing  of  the  ore  to  | 
in.  in  the  stamp  with  closed-circuit 
grinding  to  — 3/16  in.,  by  means  of 
rolls  and  trommels,  and  a  bull  jig 
for  removing  liberated  copper.  (2) 
Classification  of  the  3/16-in.  material 
into  slime  and  sand  and  jigging  of  the 
sand  to  concentrate  out  the  coarser 
liberated  copper.  (3)  Closed-circuit 
grinding  by  means  of  a  ball  mill  and 
classifier  to  — 28  mesh  with  recovery 
of  the  coarser  liberated  copper  on  a 
Wilfley  table  Avithin  the  closed  circuit. 
(4)  Flotation  of  the  — 28  mesh  mate¬ 
rial  to  make  a  final  reeoverv’  of  the 


AHMEEK  MILL  (left)  and  the  adjacent  power  plant.  Steel  ore  bins  top  the  concrete 
structure  into  which  have  been  built  the  coal  bins,  supplied  by  chutes  from  the  railroad 

track  overhead 


FLOTATION  o<  the  finer  sizes  of  native  copper  is  accomplished  in  a  Forrester  machine, 
handling  the  original  slimes,  and  in  Fahrenwald  machines  (here  seen)  that  take  the 

ball-mill  product 
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fine  copper.  For  flotation  there  is  in 
use  both  a  Forrester  machine,  which 
takes  the  original  slime  from  the 
stamp  and  roll  crushing  from  all  stamp 
units,  and  a  Denver  flotation  unit  for 
the  ball-mill  product  from  each  stamp 
unit.  The  Forrester  machine  treats 
approximately  1,100  tons  per  24  hours 
at  full  capacity.  It  is  40  ft.  in  length. 
Of  the  900  tons  of  rock  stamped  per 
stamp  unit,  about  180  tons  is  primary 
slime,  which,  after  being  settled  in 
25-ft.,  three-tray  thickeners,  goes  to 
the  Forrester  machine.  This  machine 
does  excellent  work  on  this  fine  mate¬ 
rial  and  the  tailings  rarely  run  over 
0.05  per  cent. 

Treatment  of  the  slimes  that  go  to 
the  Denver  flotation  machines  shown 
in  the  flowsheet  is  summed  up  briefly. 
The  density  of  the  pulp  as  it  enters 
the  first  cell  is  33 j  per  cent  solids,  and 
the  final  concentrate  is  taken  from 
the  first  two  cells.  From  the  remain¬ 
ing  cells  a  rougher  concentrate  or  mid¬ 
dling  is  re-treated  by  being  returned 
to  the  first  cell.  Concentrates  from  the 
first  two  cells  average  about  60  per 
cent  copper  and  do  not  require  reclean¬ 
ing  of  any  description. 

Flotation  tailing  flows  to  a  4  ft.  6  in. 
duplex  classifier,  which  makes  an  over¬ 
flow  averaging  0.04  per  cent  copper 
and  amounting  to  80  per  cent  of  the 
tailing  by  weight.  This  is  discarded. 
The  sand  product,  amounting  to  20 
per  cent,  is  treated  on  four  Wilfley 
tables,  from  which  a  small  amount  of 
copper  is  recovered  that  has  proved  to 
be  too  heavy  to  float.  These  table  tail¬ 
ings  are  combined  with  the  classifier 
overflow  and  the  tailings  of  the  For¬ 
rester  machine  to  make  a  final  tailing 
of  about  0.075  per  cent  on  an  original 
feed  to  the  stamps  of  from  26  to  32 
lb.  per  ton.  This  gives  a  recovery  of 
approximately  95  per  cent. 

Flotation  concentrate  is  pumped  to 
a  drag  classifier,  where  the  easily  set¬ 
tling  portion  is  dragged  directly  to  a 
Dorreo  filter.  The  overflow  of  this 
drag  flows  to  a  30-ft.  traction  thicken¬ 
er,  and  the  thickened  product  is  ele¬ 
vated  by  means  of  a  diaphragm  pump 
to  the  classifier  discharge,  where  it 
helps  to  wash  the  heavier  copper  into 
the  filter.  This  filter  discharges  its 
cake  into  a  concentrate  bin  emptying 
directly  into  50-ton  hopper-bottom  cars. 
The  filter  cake  carries  about  II  per 
cent  moisture,  and,  as  stated  before, 
the  dry  assay  is  approximately  60  per 
cent  copper. 

Typical  screen  analyses  of  flotation 
feed  and  final  tailings  after  tabling 
are  given  in  Table  I.  These  tailings, 
except  for  the  portion  of  the  original 
slimes  which  go  to  the  Forrester  ma¬ 
chine  and  some  unimportant  overflows, 
repre.sent  the  flnal  tailings  from  the  ore. 

Flotation  reagents  used  are  sodium 
ethyl  xanthate  and  pine  oil.  It  has 
not  been  found  commercial  to  use  any 
of  the  higher  xanthates  nor  is  it  neces¬ 
sary  to  use  any  lime  in  the  circuit. 


The  xanthate  consumption  is  about 
1/20  of  a  pound  per  ton  of  ore  and 
the  pine  oil  1/10  of  a  pound. 

Concentrates  as  shipped  to  the  smel¬ 
ter  are  divided  into  four  grades.  The 
copper  that  is  picked  out  at  the  steam 
stamp  is  in  such  masses  that  it  is  im¬ 
possible  to  sample  them,  and  it  is 
shipped  under  the  designation  of  ‘‘mill 
mass”  with  an  assay  that  is  estimated 
from  an  occasional  specifle  gravity 
test.  The  copper  from  the  mortar  dis¬ 
charge,  from  the  |-in.  bull  jigs,  and 
from  the  3/16-in.  Woodbury  jig,  is 
shipped  as  one  grade  and  can  be  sam¬ 
pled  with  a  moderate  amount  of  accu¬ 
racy  by  means  of  a  slotted  bar.  This 


Table  I — Typical  Analyses  of  Flo¬ 
tation  Feed  and  Final  Tailings 

Flotation  Flotation  Final 

Feed  Tailing  Tailing 


Mesh 

%  wt. 

Assay 

%wt. 

Assay  %  Wt. 

Assay 

-35... 

7.9 

0  50 

8.4 

0  45 

7.7 

0.23 

-48... 

9.0 

0  50 

10  0 

0  20 

9.0 

0.12 

-65... 

14  0 

0.52 

14.7 

0  08 

15.1 

0  06 

-100... 

17.1 

0  46 

17  1 

0.05 

17.3 

0.06 

-150... 

6.9 

0.42 

5,6 

0  05 

5.7 

0.05 

-200... 

4.6 

0.44 

3.1 

0.05 

6.6 

0.04 

-200... 

40  5 

0.19 

41.1 

0.03 

38.6 

0.03 

Total.... 

100.0 

0.37 

100  0 

0.09 

100.0 

0.07 

Table  II — Data,  Ahmeek  Mill,  1937 


Tons  ore  treated,  tons .  945,403 

Stamping  rate  per  24  hours,  tons. . . .  881 

Rock  treated  per  pound  stamp  shoe 

worn,  tons . .  15,56 

Rock  treated  per  ton  coal  consumed, 

tons .  65.32 

Rock  treated  per  employee  per  day, 

tons .  25.30 

Ratio  concentration .  60:1 

Recovery  —  Mill  mass,  % .  5.0 

High-grade  concentrate,  % .  53.0 

Low-grade  concentrate,  % .  27.7 

Flotation,  % .  14.3 


material  assays  well  over  90  per  cent 
copper  at  all  times.  The  concentrates 
obtained  from  the  Wilfley  table  in 
closed  circuit  with  the  ball  mill  and 
those  from  the  jigging  of  the  hutch 
product  of  the  Woodbury  jigs  go  to 
the  smelter  as  a  separate  grade  and 
assay  80  per  cent  copper  on  the  aver¬ 
age.  The  fourth  product  consists  of 
the  Forrester  and  Fahrenwald  flota¬ 
tion  concentrates  as.saying  60  per  cent 
copper.  Average  of  all  concentrates 
will  assay  about  78  per  cent  copper. 

Tailings  are  pumped  by  a  16-in. 
centrifugal  pump  to  the  launder, 
which  carries  them  out  to  Torch  Lake. 
Within  the  mill  some  of  the  overflows 
containing  moderate  amounts  of  slime 
are  re-used  to  conserve  water  and  pre¬ 
vent  dilution  of  the  slime  products. 
In  general,  because  of  the  large  amount 
of  water  available  and  the  low  cost  of 
pumping,  there  is  a  tendency  to  use 
an  excess  of  it  in  all  operations.  This 
results  in  excessive  dilution  and  neces¬ 
sitates  large  settling  areas  for  all  fine 
products. 

With  the  mill  running  at  capacity 
the  costs  are  approximately  30c.  per 
ton  milled.  Of  this  one-half  is  for 
stamping,  one-sixth  for  regrinding, 
one-sixth  for  flotation,  and  one-sixth 
for  concentrating  and  miscellaneous 
costs  other  than  flotation.  Electricity 
costs  on  the  average  0.35c.  per  kilo¬ 
watt-hour  and  total  power  require¬ 
ments  amount  to  14  kilowatt-hours 
per  ton.  This  is  in  addition  to  steam 
used  for  stamping.  Summarized  figures 
for  the  year  1937  are  given  in  Table  II. 


Mechanical  Loading 
in  the  Butte  Mines 

{Continued  from  page  37) 


built  to  their  original  size  and  the 
same  interchangeability  as  new  parts 
is  maintained. 

A  minimum  of  delays  due  to  break¬ 
downs  requires  the  loader  to  be  de¬ 
signed  and  built  to  withstand  rough 
handling  and  abuse.  All  parts  re¬ 
quiring  replacement  should  be  readily 
accessible,  making  for  quick  removal 
and  assembly.  Major  breakdowns 
should  be  infrequent  and  the  dirt  load¬ 
ed  between  periods  of  overhauling 
should  be  at  least  75,000  cu.ft.  It  takes 
three  or  more  overhaulings  to  deter¬ 
mine  all  wear  points  and  other  weak¬ 
ness  in  design  and  construction.  Main¬ 
tenance  cost  is  highly  important,  and 
it  is  dependent  on  the  care  taken  of 
machines. 

The  ultimate  life  of  a  mechanical 
loader  is  difficult  to  determine,  although 
for  depreciation  purposes  it  may  be 
estimated  to  be  between  five  and  seven 
years.  In  the  early  development  of 
equipment  the  life  is  generally  gov¬ 
erned  by  improvements  in  design, 
making  the  older  models  obsolete. 


Mechanical  loading  has  become  so 
effective  in  reducing  costs  and  speed¬ 
ing  up  work  that  it  can  replace  hand 
loading  and  effect  a  saving  in  any 
drift  7  X  5  ft.  or  larger  in  cross-sec¬ 
tion.  The  greatest  direct  saving  can 
be  obtained  in  those  working  places 
where  heat  and  humidity  make  hand 
loading  extremely  fatiguing.  The 
amount  of  direct  savings  effected  de¬ 
pend  largely  on  the  planning  of  the 
work  and  the  car  service,  and  the  main¬ 
tenance  of  equipment  in  good  operat¬ 
ing  condition.  In  certain  conditions 
where  the  bulk  of  overhead  is  carried 
by  drifting  operations,  increasing  the 
rate  of  advance  of  headings  by  the 
introduction  of  these  loaders  reduces 
the  overhead  charge  directly. 

The  development  of  mechanical  load¬ 
ers  during  the  past  few  years  forecasts 
some  revolutionary  changes  in  drifting 
operations.  The  loaders  are  fast  and 
efficient  in  operation,  and  are  being 
improved  rapidly  to  eliminate  minor 
breakdowns,  and  maintenance  costs  are 
being  reduced  to  a  satisfactory  point. 
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ITEMS 


Herbert  G.  Rydell  has  returned  from 
the  Pliilippiues  and  is  at  Willamina,  Ore¬ 
gon. 

Frank  Cameron  has  gone  to  the 
property  of  La  Luz  Mines,  Ltd.,  Siuna, 
Nicaragua. 

G.  Finlayson,  of  Glasgow,  Scotland, 
has  gone  to  Dunkwa,  Gold  Coast  Colony, 
West  Africa. 

Harold  J.  McClelland  is  now  with 
the  American  Zinc-Lead  Com[)any  at  Met¬ 
aline,  Wash. 

Samuel  H.  Dolbear  lately  inspected 
properties  of  the  Austin  Silver  Mining 
Company  at  Austin,  Nev. 

E.  C.  Howe  has  left  Arequipa,  Peru, 
and  is  now  at  Puno,  Peru,  care  of  Minas 
de  San  Antonio  de  Esquilache. 

G.  N.  Helling,  formerly  at  Teguci¬ 
galpa,  Honduras,  is  manager  of  Mina 
San  Gerardo,  Sam  Ramon,  Costa  Rica. 

George  W.  Harris  has  left  the  San 
Francisco  Mines,  San  Francisco  del  Oro, 
Chihuahua,  Mexico,  and  is  at  424  North 
9th  St.,  Santa  Paula,  Calif. 

J.  L.  Bruce,  resident  director  of  the 
Cyprus  Mines  Corporation,  has  returned 
to  the  United  States  and  is  at  3244 
Lowry  Road,  Los  Angeles,  Calif. 

Ernest  Elepetko,  Pacific  Palisades, 
Calif.,  consultant  for  Combined  Metals 
Reduction  Company,  has  gone  to  the 
company’s  property  at  Stockton,  Utah. 

W.  E.  Crawford,  formerly  mill  super¬ 
intendent  for  the  Fresnillo  Company, 
Zacatecas,  Mexico,  is  temporarily  located 
at  115  Champion  Place,  Alhambra,  Calif. 

Edwin  Sweetman,  mining  engineer 
of  Virginia,  Minn.,  was  a  November  vis¬ 
itor  to  New  York,  where  he  attended  a 
meeting  of  the  Consolidated  Coppermines 
Corporation. 

Donald  B.  GiUies,  vice-president  "of 
Republic  Steel  Corporation,  has  been 
elected  president  of  the  American  Insti¬ 
tute  of  Mining  and  Metallurgical  Engi¬ 
neers  for  1939. 

A.  G.  Robertson,  mining  engineer 
for  Consolidated  Mining  &  Smelting 
Company  of  Canada,  has  removed  from 
Chapman  Camp,  B.  C.,  to  Big  Missouri 
Mine,  Stewart,  B.  C. 

Fred  E.  Browne,  mining  engineer 
with  present  headquarters  at  Auburn, 
Calif.,  lately  directed  the  sampling  of 
gold  properties  in  the  Douglas  district 
in  Mineral  County,  Nev. 

Andres  Soriano,  head  of  the  Soriano 
mining  interests,  who  has  spent  about 
six  months  abroad  in  Europe  and  the 
United  States,  is  expected  back  in  Ma¬ 
nila  in  December. 


Gailen  T.  Vandel  has  returned  to 
the  United  States  from  Bolivia,  where  he 
was  with  Bolivian  Interimtional  Mining 
Corporation,  and  can  be  reached  at  Box 
38,  Route  1,  Grants  Pass,  Oregon. 

J.  V.  N.  Dorr  was  the  recipient  on 
Nov.  4  of  the  Chemical  Industry  Medal 
which  is  awarded  annually  by  the  Ameri- 


J.  V.  N.  DORR 


can  Section  of  the  Society  of  Chemical 
Industry.  The  presentation  was  made  by 
Victor  G.  Bartram,  of  Montreal,  Canada, 
president  of  the  Society,  following  a 
review  of  the  life  and  accomplishments 
of  the  medallist  by  H.  C.  Parmelee.  In 
Mr.  Dorr’s  speech  of  acceptance  he  dis¬ 
cussed  the  merits  and  demerits  of  patent 
systems,  drawing  on  his  own  experience 
for  30  years  in  fhe  field  of  sedimenta¬ 
tion. 

Harmon  G.  Lichtenstein,  of  52  Broad¬ 
way,  New  York  City,  has  taken  over  the 
business  of  L.  Hirshler  and  the  New 
York  office  of  S.  A.  de  la  ^Teille  Mon¬ 
tague,  Chenee,  Belgium. 

A.  D.  Falck,  Jr.,  formerly  engineer 
on  the  staff  of  the  Basin  Montana  Tun¬ 
nel  Company,  is  now  in  the  geological 
department  of  the  Anaconda  Copper  Min¬ 
ing  Company  at  Butte,  Mont. 

Albert  H.  Hahn,  consulting  metallur¬ 
gist  and  president  of  Metalead  Products 
Corporation,  recently  returned  to  his 
San  Francisco  office  following  a  trip  to 
New  York  City. 

Angus  D.  Campbell,  of  McIntyre 
Porcupine  Mines,  Ltd.,  Schumacher,  Ont., 
Canada,  has  been  designated  a  member 
of  the  mining  section  of  the  executive 
committee  of  the  National  Safety  Coun¬ 
cil,  20  North  Wacker  Drive,  Chicago. 

R.  E.  Himebaugh,  mill  superintend¬ 
ent  at  the  Teziutlan  unit  of  Cia.  Minera 
Asarco,  Puebla,  Mexico,  has  been  trans¬ 
ferred  to  the  Angangueo  unit  in  Michoa- 
can,  due  to  the  closing  of  the  former 
unit. 


Frank  Cooper  has  resigned  his  posi¬ 
tion  as  general  manager  of  Minas  del 
Tajo  S.  A.,  at  Rosario,  Sinaloa,  Mexico, 
and  for  the  present  may  be  addressed 
care  of  R.  A.  Orrett,  442  Sansome  St., 
San  Francisco,  Calif. 

Reed  E.  Roberts,  superintendent  of 
the  Zacatecas  unit  of  the  Fresnillo  Com¬ 
pany,  Fresnillo,  Zac.,  Mexico,  has  gone 
to  Estacion  Lodomena  as  general  super¬ 
intendent  of  Cia.  Candelaria  Conoas. 
Ira  A.  Herbert,  of  the  latter  company, 
has  gone  to  Fresnillo. 

Frank  C.  Brown,  well-known  mill 
operator  and  metallurgist  of  Los  Angeles, 
has  been  appointed  as  assistant  to  A.  E. 
Place,  manager,  and  mill  superintend¬ 
ent  at  the  Wall  Street  mine.  Nelson,  Nev. 
His  address  is  care  of  Wall  Street  mine. 
Nelson,  Nev. 

E.  C.  Peterson  has  resigned  his  posi¬ 
tion  as  metallurgist  in  the  Mexican  Min¬ 
ing  Department  of  the  American  Smelt¬ 
ing  &  Refining  Company  and  will  soon 
return  to  the  United  States  to  accept  a 
position  as  metallurgist  for  the  Interna¬ 
tional  Smelting  &  Refining  Company  at 
Ophir,  Utah. 

John  F.  Emerson  is  now  engaged  in 
Arizona  as  a  surveyor  and  geologist 
for  S.  J.  Clausen  and  Arthur  Letts, 
Jr.,  who  are  opening  up  some  gold 
properties  in  the  southern  part  of  the 
State.  His  address  is  general  delivery. 
Hillside,  Ariz. 

R.  Murray-Hughes  left  England  on 
Nov.  23  for  a  visit  to  South  America, 
traveling  via  Trinidad.  His  address 
while  he  is  abroad  will  be  care  of  the 
Curacao  Trading  Company,  Paramaribo, 
Dutch  Guiana. 

Carlos  W.  Van  Law  will  return  to 
South  America  on  Dec.  16,  taking  direct 
plane  from  New  York  to  La  Paz,  Bolivia, 
where  he  will  assume  management  of 
the  Corocoro  operations  of  the  Ameri¬ 
can  Smelting  &  Refining  Company,  65 
miles  from  La  Paz.  His  address  is  care 
of  the  company  named,  Corocoro,  Bolivia. 

Dr.  Andrew  Cowper  Lawson,  77  year 
old  professor  emeritus  of  geology  and 
mineralogy  at  the  University  of  Califor¬ 
nia,  has  been  awarded  the  Penrose  Medal, 
the  highest  honor  of  the  Geological  Soci¬ 
ety  of  America,  for  “eminent  research  in 
pure  geology  and  outstanding  original 
contributions  and  achievements  w'hich 
mark  a  decided  advance  in  the  science 
of  geology.” 

Dr.  H.  Foster  Bain,  adviser  on  min¬ 
ing  to  the  Philippine  Government,  and 
Quirico  AbadiUa,  director  of  the 
Bureau  of  Mines,  went  to  Japan  in  late 
September  to  confer  with  Japanese  offi¬ 
cials  on  the  sale  of  iron  ore  from  the 
vast  deposit  being  opened  by  the  Na¬ 
tional  Development  Company  in  Surigjio. 
They  planned  to  return  to  Manila  in  De¬ 
cember. 

James  H.  McGraw,  Jr.,  chairman  of 
the  board  and  president  of  the  McGraw- 
Hill  Publishing  Company,  Inc.,  has  been 
elected  to  the  board  of  directors  of  the 
American  Arbitration  Association.  As 
a  director  of  the  Association,  Mr.  Mc¬ 
Graw  will  participate  in  the  development 
of  its  Voluntary  Industrial  Arbitration 
Tribunal,  which  has  just  completed  its 
first  year  of  operation  with  a  record  of 
more  than  100  arbitrations  of  labor  dis¬ 
putes  which  have  been  settled  under  its 
rules. 
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John  L.  Mullen,  formerly  auditor  of 
the  Oliver  Iron  Mining  Company,  died  in 
Los  Angeles  on  Oct.  28.  He  retired  in 
March,  1936. 

Hartwell  J.  Elmendorf,  mining  en¬ 
gineer  associated  with  the  Columbia  Steel 
Company,  died  recentlj'  in  Los  Angeles, 
Calif.,  at  the  age  of  45. 

William  Henry  Merrett,  instructor 
in  the  British  Royal  School  of  Mines 
from  1901  to  his  retirement  in  1937,  died 
on  Oct.  29  at  the  age  of  66. 

H.  F.  Donaldson,  who  was  connected 
with  San  Francisco  del  Oro  Mining  Com¬ 
pany,  in  Chihuahua,  Mexico,  died  on 
Oct.  21  last  after  an  illness  of  four 
months. 

A.  D.  Spiers,  chairman  of  directors 
of  Aberfoyle  Tin,  N.L.,  and  Mount  Rex 
Ti’.\,  N.L.,  and  a  director  of  several 
other  mining  companies,  died  in  Mel¬ 
bourne  on  Oct.  2. 

Hurlbut  S.  Jacoby,  director  of  indus¬ 
trial  research  and  field  director  of  the 
Engineering  Experiment  Station  at  Ohio 
State  University  since  1934,  died  on 
Nov.  16  at  the  age  of  62. 

Sir  Robert  Mondp  who,  with  his 
father.  Dr.  Ludwig  Mond,  discovered  the 
gaseous  metallic  compound  nickel  cai- 
bonyl,  died  in  Paris  on  Oct.  22  last.  As 
chairman  of  the  Mond  Nickel  Company, 
in  1919,  Sir  Robert  was  primarily  re¬ 
sponsible  for  initiating  the  enterprise  of 
separating  and  refining  the  platinum 
metals  from  the  end  products  of  the 
Mond  carbonyl  process. 

Arnold  W.  Harris,  consulting  engi¬ 
neer,  died  recently  in  Perth,  W.A.,  from 
the  effects  of  injuries  received  in  an 
automobile  accident.  He  was  48  years 
old.  Mr.  Harris  w’ent  to  Australia  about 
nine  years  ago  as  construction  engineer 
for  Wiluna  Gold  Mines  Ltd.,  and  later 
became  mill  superintendent.  He  went 
to  Kalgoorlie  about  three  years  ago,  and 
had  built  up  an  extensive  consulting  prac¬ 
tice. 

Joseph  Clendenin,  affectionately 
known  as  “Uncle  Joe”  by  his  associates, 
who  for  nearly  60  years  had  been  promi¬ 
nently  identified  with  the  copper  indus¬ 
try.  died  at  his  home  at  Kirk  Hills, 
Ardsley-on-Hudson,  N.  Y.,  on  Dec.  1,  at 
the  age  of  83.  He  was  born  in  Balti¬ 
more,  and  w’hen  twenty  joined  the 
Baltimore  Copper  Smelting  &  Rolling 
Company,  the  first  producer  of  electro¬ 
lytic  copper  on  a  commercial  basis.  In 
1917  the  Baltimore  company  was  taken 
over  by  the  American  Smelting  &  Refin¬ 
ing  Company  and  Mr.  Clendenin  became 
a  vice-president  of  that  corporation.  In 
1921  he  became  copper  sales  manager  for 
Guggenheim  Brothers.  He  retired  in  1934. 
He  was  chairman  of  the  Copper  Pro¬ 
ducers  Committee  of  the  War  Industries 
Board  during  the  World  War.  His  serv¬ 
ices  brought  him  the  commendation  of 
the  Belgian  Government,  the  decoration 
of  Chevalier  of  the  Legion  of  Honor 
from  France,  and  the  official  recognition 
of  his  services  by  the  chairman  of  the 
board.  Bernard  M.  Baruch. 


The  successful  career  of  Max  A.  Koeck¬ 
ert,  manager  of  the  United  States  Metals 
Refining  Company  at  Carteret,  N.  J., 
came  to  a  tragic  end  on  Oct.  23,  1938, 
when  he  and  his  wife  met  instantaneous 
death  in  an  automobile  accident.  Mr. 
Koeckert  was  born  on  Nov.  16,  1884, 
ill  Cleveland,  Ohio.  His  work  in  the 
metallurgical  industry  started  on  one 
of  the  lowest  rungs  of  the  ladder,  when 
in  1904  he  found  employment  as  a  check- 
weigher  with  the  United  States  Metals 
Refining  Company  at  Carteret.  From 
this  position  he  climbed  successively  to 
that  of  assistant  foreman  in  the  tank 
liouse,  chief  weigher,  weighmaster,  pro¬ 
duction  superintendent,  assistant  man¬ 
ager,  and  finally  general  manager.  Dur- 


Tltc  Editor: 

Y  ATTENTION  has  been  called 
to  the  letter  from  Mr.  Ralph 
Keeler  published  in  your  is¬ 
sue  for  August  last,  and  the 
preceding  corresjiondence.^ 
Perhaps  I  may  be  able  to  clarify  the 
situation  a  little. 

Mr.  Keeler  cites  as  one  reason  for  the 
fear  which  he  says  is  felt  by  the  mining 
industry  of  undue  interference  by  the 
Philippine  Government,  the  provisions 
of  Commonwealth  136  and  137  giving  the 
Department  of  Agriculture  and  Com¬ 
merce  authority  to  issue  regulations  (Sec. 
77)  and  the  Bureau  of  Mines  police 
power  over  the  mines.  It  is  quite  true 
that  Section  77  of  Act  137  is  more  spe¬ 
cific  than  the  corresponding  sections  in 
the  law  (Pub.  146,  66th  Cong.)  giving 
the  Secretary  of  Interior  similar  author¬ 
ity  over  the  leased  lands  of  the  United 
States;  but  the  authority  is  not  broader, 
and,  as  a  matter  of  fact,  the  regulations 
issued  at  Washington  are  much  more 
detailed  than  any  put  out  at  Manila. 
There  are  certain  American  petroleum 
and  mining  companies  which  “fear”  to 
work  on  the  public  lands  or  at  least  pre¬ 
fer  not  to  do  so,  but  many  others  equally 
big  and  equally  experienced  take  leases. 
Literally  millions  of  tons  of  coal  and 
barrels  of  oil  are  produced  under  reg¬ 
ulations  much  more  detailed  than  any 
suggested  here.  In  fact  American  com¬ 
panies  often  bid  large  premiums  for 
the  privilege  of  producing  under  the 
United  States  leasing  law.  It  would 
hardly  seem,  therefore,  that  either  the 
leasing  system  itself  or  the  reserved 
power  to  regulate  is  warrant  for  or  ac¬ 
tually  generates  any  such  widespread 
“fear”  as  Mr.  Keeler’s  first  letter  implied. 

It  is  quite  true  also  that  the  law  and 
the  regulations  might  be  unexceptional; 
but  if  the  administration  was  bad,  and 
especially  if  it  were  unfair  or  vindictive 


ing  his  34  years  of  service  he  contrib¬ 
uted  much  to  the  growth,  development, 
and  progress  of  the  plant.  Especially 
marked  was  his  successful  handling  of 
management  problems  in  the  past  ten 
difficult  years.  Mr.  Koeckert  knew  per¬ 
sonally  the  majority  of  his  men  and  he 
was  highly  respected  and  sincerely  liked 
by  all.  His  untimely  passing  has  deep¬ 
ly  affected  his  fellow  workers. 

The  officers  and  directors  of  Ameri¬ 
can  Metal  and  United  States  Metals  Re¬ 
fining  have  passed  resolutions  express¬ 
ing  their  deep  sorrow  and  appreciation 
of  him  as  a  good  friend  as  well  as  a 
valued  operator.  He  is  survived  by  his 
son,  Fred.  A.  Koeckert,  who  is  married 
and  lives  in  Metuchen,  N.  J. 


as  is  at  least  suggested,  operations  would 
be  made  difficult  or  impossible.  Is  there 
any  real  evidence  that  this  condition  ob¬ 
tains  in  the  Islands?  In  the  matter  of 
right  of  cancellation  of  leases,  it  is  true 
that  the  Secretary  has  the  right  of  ac¬ 
tion  without  prior  reference  to  the 
Courts  and  that  the  Bureau  of  Mines 
opposed  setting  up  the  latter  require¬ 
ment;  but  the  action  of  the  Secretary 
is  subject  to  review  by  the  Courts  and 
the  latter  are  freely  open  to  any  one 
feeling  himself  aggrieved.  The  inser¬ 
tion  of  the  proposed  word  “or,”  (not 
“of”  as  printed)  would  have  required 
reference  of  all  cases  to  the  Courts,  even 
where  the  lessee  was  prepared  to  admit 
the  justice  of  the  cancellation.  The 
Courts  have  their  own  functions  to  per¬ 
form.  They  should  not  be  needlessly 
loaded.  It  is  also  to  be  noted  that  the 
wording  of  the  law  is  that  “the  lease 
may  be  forfeited  and  cancelled”  not  that 
it  shall.  The  Secretary  is  given  discre¬ 
tion  and  anyone  with  any  experience 
whatever  in  public  administration  and 
the  power  of  a  pressure  group  will  rec¬ 
ognize  that  no  Secretary  will  in  fact 
cancel  a  lease  unless  he  has  sufficient 
grounds  to  permit  him  to  expect  his  ac¬ 
tion  to  be  sustained  in  case  of  contest 
in  the  Courts. 

It  comes  down  therefore  to,  first,  the 
capacity  of  the  administrative  officers ; 
and  second,  the  spirit  in  which  they  per¬ 
form  their  duties.  It  is  sadly  true  that 
in  Manila,  as  at  Washington,  and  in 
every  capital  in  which  I  have  had  ex¬ 
perience,  instances  may  be  cited  of 
wooden  headed  administration.  A  bout 
with  our  own  income  tax  officials.  Fed¬ 
eral  oj  State,  will  usually  convince  one 
of  the  truth  of  this.  In  the  Philippines 
there  is  a  special  reason  for  it  which 
it  is  but  fair  to  remember.  There  are 
not,  as  yet,  an  adequate  number  of  ex¬ 
perienced  administrators.  This  is  not 
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surprising  when  it  is  remembered  that 
for  three  centuries,  the  Spaniards  in 
only  the  rarest  instances  ever  permitted 
the  Filipinos  to  exercise  administrative 
authority,  and  that  through  forty  years 
thereafter,  the  impatient  Americans 
stepped  in  and  made  the  decisions  when¬ 
ever  a  Filipino  oflScial  seemed  timid  or 
confused.  In  the  Orient,  where  family 
ties  are  strong,  it  is  not  usual  for  an 
individual  to  take  responsibility  and 
make  clear  cut  prompt  decisions.  It  will 
take  time  to  accustom  enough  men  to  do 
this,  to  man  the  public  service  ade¬ 
quately.  Meanwhile  there  will  be  here, 
as  is  true  to  much  too  great  an  extent 
elsewhere,  a  tendency  to  pass  the  buck 
or  slavishly  to  follow  the  words  of  a 
text  whatever  this  may  do  to  the  spirit. 

In  my  judgment,  it  is  this  rather  than 
any  vindictive  attitude  toward  mining 
or  in  industry  which  leads  to  such  mat¬ 
ters  as  the  argument  with  the  Collector 
of  Internal  Revenue  over  his  right  to 
review  the  computation  of  output  tax  in 
recent  years.  Tax  collectors  are  apt  to 
be  overcareful  from  the  tax  payers’ 
point  of  view,  but  if  they  fail  to  main¬ 
tain  any  possible  claim  of  the  Govern¬ 
ment,  they  are  subject  to  condemnation 
by  any  politician  who  sees  political  capi¬ 
tal  in  criticising  them.  This  is  true 
everywhere.  By  way  of  comparison,  con¬ 
sider  Section  820  of  the  regulations 
issued  at  Washington  for  operation  un¬ 
der  the  Revenue  Act  of  1938.  This  re¬ 
opens  certain  classes  of  income  taxes 
clear  back  to  1932  even  when  closed  by 
the  statute  of  limitations. 

Personally,  I  have  found  the  present 
Collector  of  Internal  Revenue  at  Manila 
eminently  fair  minded  and  willing  on 
cause  to  reverse  his  subordinates  in  such 
matters.  He  has  cooperated  heartily  in 
preparing  amendments  to  the  Mining 
Law  to  remove  certain  difficulties  met 
i!i  practice.  That  these  were  only  in 
part  passed  by  the  late  National  Assem¬ 
bly  is  but  common  experience  in  such 
matters  and  merely  throws  on  mining 
men  both  in  and  out  of  the  Government 
the  burden  of  another  trial. 

As  to  the  attitude  of  the  Bureau  of 
Mines  in  the  matter  of  patents  and 
leases,  Mr.  Keeler  has  been  misinformed. 
There  are  not  now  and  never  have  been 
100  applications  for  leases  pending  be¬ 
fore  the  Bureau.  The  total  number 
filed  to  date  is  37  and  the  number  grant¬ 
ed  6.  As  for  patents,  in  August,  1930, 
the  Bureau  of  Lands,  which  was  then 
in  charge  of  such  matters,  sent  out  a 
circular  letter  to  mining  locators  of  rec¬ 
ord,  enclosing  an  application  and  call¬ 
ing  their  attention  to  the*  conditions 
under  which  they  could  secure  patent. 
Nobody  has  been  more  anxious  than  the 
Government  to  clear  the  records  and 
determine  what  is  public  domain  and 
what  is  private  land ;  but  miners  are 
notoriously  lax  about  going  to  patent  on 
claims.  In  all,  186  lode  and  21  placer 
patents  were  approved,  and  only  37 
lode  applications  with  none  for  placer 
are  now  pending. 

It  was  only  after  the  establishment  of 
the  Commonwealth  when,  legal  doubts 
having  arisen  as  to  whether  or  not  land 
could  any  longer  be  alienated  by  patent, 
action  on  further  applications  was  sus¬ 
pended.  Even  so,  those  which  had 
reached  a  certain  advanced  stage  went 
ahead  and  Patent  149  was  issued  as 
late  as  January  22,  1937. 


The  Constitution  of  the  Commonwealth 
forbids  alienation  of  any  but  agricul¬ 
tural  land  and  there  was  legal  doubt  as 
to  the  status  of  mining  claims  staked 
prior  to  the  establishment  of  the  new 
law,  and  of  the  right  of  claimants  under 
the  old  law  to  proceed  to  patent.  The 
Administration  took  the  view  that  such 
a  matter  should  be  determined  by  the 
Courts,  and  administrative  action  on 
pending  claims,  except  as  above,  was 
suspended  until  this  could  be  done.  This 
was  clearly  wise,  since  no  mere  opinion 
of  a  Secretary  or  an  Attorney  General 
would  have  been  binding,  and  a  danger¬ 
ous  flaw  might  have  crept  into  any 
titles  granted.  In  consultation  with 
representatives  of  the  mining  industry 
a  test  case  was  selected  and  was  prose¬ 
cuted  by  the  Balatoc  Mining  Company. 
It  was  contested  by  the  Solicitor  of  the 
Department  of  Justice,  as  was  his  duty. 
When  in  the  course  of  the  trial  it 
appeared  that  the  particular  case  in¬ 
volved  collateral  issues  which  might  de¬ 
feat  the  patent  asfde  from  the  constitu¬ 
tional  issue  involved,  the  Administration 
promptly  took  the  lead  in  selecting  other 
cases  which  would  test  the  constitutional 
question  without  such  complication.  In 
discussing  the  NOB  Fraction  case  the 
Solicitor  General  said  that  while  he  must 
deny  certain  of  the  allegations  made,  he 
was  agreeable  that  it  be  “submitted  on 
the  facts  averred  by  the  complainants,” 
which  was  certainly  as  fair  as  could  be 
asked.  This  case  has  just  been  decided 
by  a  nearly  unanimous  holding  of  the 
Supreme  Court  in  favor  of  the  mining 
claimants,  and  directs  the  Secretary  and 
the  Director  to  consider  the  application 
for  patent  on  its  merits  under  the  old 
law,  which  will  be  done. 

As  illustrating  the  attitude  of  the 
Administration  I  may  point  out  that  at 
the  instance  of  the  latter,  the  National 
Assembly  last  spring  amended  Act  137 
so  as  to  extend  for  two  years  the  time 
within  which  claimants  under  the  old 
law  might  apply  for  lease  or  lose  their 
claims  in  case  the  Court  decided  against 
them.  This  was  to  prevent  any  injus¬ 
tice  or  undue  pressure  on  the  claim  hold¬ 
ers,  and  that  it  represents  the  sincere 
attitude  of  the  Administration,  comes 
within  my  personal  knowledge.  It  is 
proposed  that  full  justice  be  given  the 
mining  claimants;  and  work  had  in  fact 
been  done  on  remedial  legislation  to  be 
proposed  to  the  Assembly  in  case  the  de¬ 
cision  had  gone  the  other  way.  On  the 
other  hand  the  Government  is  determined, 
and  I  believe  rightly  so,  to  exercise  its 
full  powers  to  clear  up  the  records  and 
prevent  the  mining  law  being  made  a 
farce  as  it  is  now  in  the  United  States, 
where  claim  stakers  rather  than  miners 
have  come  into  control  and  assessment 
work  has  long  been  a  joke.  Incidentally 
there  is  full  authority  there  for  doing 
this  in  the  old  law  to  which  the  mining 
companies  appealed  and  which  has  just 
been  sustained  by  the  Court. 

Mr.  Keeler  mentions  two  other  mat¬ 
ters  which,  while  minor,  warrant  each  a 
word.  The  first  was  the  attitude  of  the 
Securities  and  Exchange  Commission 
“ .  .  .in  imposing  all  sorts  of  re¬ 

strictions  in  connection  with  the  issuance 
of  stock  for  the  purpose  of  organizing 
mining  companies.”  It  is  hard  to  be¬ 
lieve  he  is  serious  in  this,  in  view  of  the 
flood  of  worthless  wild  cats  which  man¬ 
aged  to  get  loose  and  bite  the  public. 


despite  the  “restrictions.”  It  is  too 
much  to  expect  that  a  small  Commission, 
however  honest  and  able,  should  not 
make  some  mistakes ;  but  it  would,  I 
think,  now  be  the  general  opinion  that 
such  mistakes  as  were  made  were  rather 
as  to  those  the  Commission  let  through 
than  those  it  stopped. 

The  other  matter  is  with  regard  to 
the  attitude  of  the  Bureau  of  Mines  in 
connection  with  the  valuation  of  mining 
properties,  and  he  cites  the  Mindanao 
Mother  Lode  in  reprobation.  In  June 
30,  1937,  the  Bureau  of  Mines,  on  the 
basis  of  a  report  by  the  consulting  en¬ 
gineer  of  that  company,  placed  a  valua¬ 
tion  of  115,000  pesos  on  the  property 
as  of  that  date.  It  is  also  true  that 
within  a  few  succeeding  months  the  com¬ 
pany  shipped  a  gross  amount  much  larg¬ 
er  than  this  valuation.  What  of  it? 
Since  when  has  gross  production  been 
equivalent  to  present  net  value?  As  a 
matter  of  fact  much  of  the  ore  shipped 
and  entering  into  the  total  Mr.  Keeler 
cites,  was  taken  from  ground  opened 
after  the  valuation  was  made  by  the 
Bureau.  It  is  also  a  fact  of  record  that 
the  company  has  not  even  yet  been  able 
to  pay  any  dividends  and  has  been  in 
various  difficulties.  It  may  ultimately 
produce  much  more  than  the  gross  Mr. 
Keeler  cites  and  yet  never  make  good 
even  on  the  valuation  given  it  by  the 
Bureau.  We  hope  this  will  not  prove 
true,  for  the  vein  is  a  very  interesting 
one  containing  rich  ore,  though  as  yet 
unfortunately  found  only  in  spots  and 
short  shoots.  It  may  at  some  subsequent 
time  be  worth  much  more  than  it  was 
when  the  Bureau  valued  the  mine,  but 
the  difference  between  present  net  value 
and  gross  production  is  something  which 
ought  not  be  confused  by  any  mining 
man. 

A  good  many  years  ago  the  rule  was 
laid  down  in  the  United  States  that  the 
power  to  tax  is  the  power  to  destroy, 
but  it  has  seldom  been  so  used,  and  in 
the  Philippines  as  well  as  the  United 
States  there  is  a  flourishing  and  growing 
mining  industry  despite  this  inherent 
power  in  the  Government.  Whatever 
may  come  to  be  true  in  the  future,  mines 
are  now  taxed  here  much  more  lightly 
than  in  many  other  countries,  which  is 
correct  and  proper  since  this  is  a  pioneer 
country  where  mining  is  still  an  infant 
industry.  This  tendency  to  dwell  on  the 
terrible  things  which  may  happen  hard¬ 
ly  appeals  to  me  as  wise,  though  it  may 
be  that  actual  shudders  have  been  in¬ 
duced  by  such  contemplation.  It  was 
Eugene  Field  I  believe  who  said: 

“It  don’t  made  no  difference 

Whether  things  is  black,  or  white. 

When  you  get  to  seeing  things 

At  night.” 

That  though  should  be  the  occupation 
of  small  boys — not  hard  boiled  mining 
men. 

H.  Foster  Bain, 
Mining  Adviser 

Bureau  of  Mines,  Manila,  P.  I. 

1  Editor’s  Note.  The  controversy  between 
Mr.  Keeler,  E.  &  M.  J.  correspondent  in 
Manila,  and  Qulrlco  Abadilla,  director  of 
the  Bureau  of  Mines,  grew  out  of  state¬ 
ments  made  by  the  former  in  a  review  of 
Philippine  mining  published  in  our  Issue  for 
February,  1938.  Mr.  Abadiila’s  exceptions 
were  published  in  June,  and  a  reply  by 
Mr.  Keeler  in  August.  Without  prejudice 
to  either  of  the  principals,  the  discussion 
will  be  closed  with  publication  of  Mr. 
Bain's  review  of  the  matter. 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


CONsrMI’TIOX  of  non  ferrous 
metals  in  this  eountrv  durinf'  Xo- 
venit)er  eontimied  at  about  the  same  rate 
as  in  the  jueeeding  month,  but  buying 
slackened  appreciably  as  the  ])rice  situa¬ 
tion  became  unsettled,  reflecting  weak¬ 
ness  abroad.  The  nearness  of  the  inven¬ 
tory  j»ericid  also  made  buyers  act  with 
reserve.  Coj>per  prices  in  the  domestic 
market  remained  unchanged,  but  lead  and 
zinc  wer(^  lowered.  The  E.yM.J.  index 
of  prices  for  Xovember  was  78.36, 
against  77.61  in  the  preceding  month, 


the  slight  rise  resulting  from  higher 
monthly  averages  for  both  copper  and 
tin. 

The  domestic  copper  industry  sold  only 
12,524  tons  of  copper  during  November, 
which  contrasts  with  78,288  tons  in  Octo¬ 
ber.  Though  the  established  quotation 
held  at  ll.}c..  Valley,  throughout  the 
month,  the  industry  was  disturbed  over 
transactions  at  concessions  that  were 
made  in  some  directions  through  the  use 
of  Commodity  Exchange  warrants.  Xot 
only  did  the  London  market  move  down¬ 


ward,  but  the  break  in  sterling  exchange 
added  to  the  general  unsettlement  in  the 
foreign  situation.  The  foreign  group  re¬ 
instated  production  control,  announcing 
that  output  at  the  rate  of  110  per  cent 
of  the  basic  tonnages  would  become  fully 
effective  by  Jan.  1,  1930. 

In  spite  of  favorable  statistics,  lead 
became  depressed.  Buyers  centered  their 
attention  on  the  decline  in  the  London 
equivalent,  due  to  sterling,  and  bought 
sparingly  as  the  month  ended.  The  price 
was  lowered  10  points  to  5c.,  New  York. 

The  unexpected  reduction  in  the  duty 
on  zinc,  established  under  the  revised 
Canadian  trade  agreement,  disrupted 
business  and  the  price  broke  sharply  to 
ward  off  foreign  competition.  Prime 
Western  zinc  was  reduced  to  4.50c.  per 
pound,  St.  Louis,  a  net  loss  of  55  points. 

Production  of  tin  will  continue  at  45 
j)er  cent  of  standard  tonnages  in  the 
first  (piarter  of  1939,  with  35  per  cent 
allocated  for  consumption  and  10  per 
cent  for  the  Buffer  Pool. 


UNITED  STATES  MAEKET 


. - 

-Electrolytic 

Copper - . 

Straits,  Tin 

- Leac 

1 - . 

Zinc 

19.38 

Domestic 

Export 

New  Y  ork 

New  Y’ork  St.  Louis 

St.  I.ouis 

Nov. 

1 

(al 

11,02.5 

(M 

10.800 

46.. 3.50 

5.10 

4.95 

5.05 

2 

11  .02.5 

10.800 

46.100 

5.10 

4.95 

.5 . 0.5 

3 

1 1 . 025 

10.775 

46 . 37.5 

5.10 

4.95 

.5 . 05 

4 

11.02.5 

10.800 

46.3.50 

5.10 

4.95 

5.0.5 

5 

11.025 

10.800 

46.275 

5.10 

4.95 

5.05 

7 

11.02.5 

10.800 

46.2.50 

5.10 

4.95 

5.0.5 

8 

Holiday 

10.8,50 

Holiday 

Holiday 

Holiday 

Holiday 

9 

11.025 

10.900 

46.. 500 

5.10 

4.95 

5.05 

10 

11.02.5 

10.975 

46.700 

5.10 

4.95 

5.0.5 

11 

Holiday 

10.925 

Holiday 

Holiday 

Holiday 

Holiday 

12 

11.02.5 

10.925 

46.8.50 

5.10 

4.95 

5.05 

14 

11.025 

10.8.50 

46.7.50 

5.10 

4.95 

5.0.5 

15 

11.025 

10.675 

46.4.50 

5.10 

4.95 

5.05 

16 

11.025 

10.675 

46. 5.50 

5.10 

4.95 

5.05 

17 

1 1  025 

10.425 

46. 300 

5.10 

4.95 

5.0.5 

18 

11.025 

10.425 

46.2.50 

5.10 

4.95 

5.05 

19 

1 1 , 02.5 

10.42.5 

46.2.50 

5.10 

4.95 

5.05 

21 

11.025 

10.300 

46.100 

5.10 

4.95 

4.75 

22 

11.02.5 

10.2.50 

45.925 

5.10 

4.95 

4.7.5 

23 

1 1 . 02.5 

10.. 325 

46.100 

5.10 

4.95 

4.75 

24 

Holiday 

10.. 3.50 

Holiday 

Holiday 

Holiday 

Holiday 

25 

11.025 

10.400 

46.000 

5.10 

4.95 

4.75 

26 

1 1 . 025 

10. 3.50 

45.800 

5.10 

4.95 

•  4.75 

28 

11.02.5 

10.02.5 

45.700 

5.10 

4.95 

4.75 

29 

11.025 

9.97.5 

4,5.8.50 

5.00 

4.85 

4.50 

30 

11.025 

lO.OfK) 

46.2.50 

5.00 

4.85 

4.50 

Average 

for  month 

11,025 

10.569 

46.262 

5.091 

4.941 

4.924 

.Nov. 

2 

1 1 . 02.5 

AVERAGES  FOR  WEEK 

10.908  46.200  5.10 

4.95 

5.05 

9 

11.025 

10.821 

46.3.50 

5.10 

4.95 

5.05 

16 

1 1 . 025 

10.8.38 

46.660 

5.10 

4.95 

5.0.5 

23 

11.025 

10.. 3.58 

46. 1.54 

5.10 

4.95 

4.90 

30 

11.025 

10.183 

45.920 

5.06 

4.91 

4.65 

Nov. 

.5 

1 1 . 025 

CALENDAR  WEEK 

10.796  46.2.58 

AVERAGES 

5.10 

4.95 

5.05 

12 

1 1 . 025 

10.896 

4  6.. 575 

5.10 

4 . 9.5 

5.05 

1.1 

1 1 , 02.5 

10. 579 

46,42.5 

5.10 

4.95 

5.0.5 

2*i 

1 1 . 025 

10.329 

45.985 

5.10 

4.95 

4.75 

SILVER.  GOLD.  AND  STERLING  EXCHANGE 


NEW  YORK  AND  LONDON 
Stcrlini;  Exchange  ^ - Silver - -  . - — Gold- 


19.38 

"  90-dav 

(cl 

id)  United 

Nov. 

"Checks” 

demand”  ' 

New  York 

London 

London 

States 

1 

4.7512.50 

4. 7.37.500 

42.7.50 

19.. 5625 

1468 

3id 

$.35.00 

2 

4.7.55000 

4.7412.50 

42.7.50 

19.. 5000 

141)8 

Id 

.35.00 

3 

4.756875 

4.744375 

42.7.50 

19.62.50 

1468 

lid 

.35.00 

4 

4.7.59.375 

4.748125 

42.750 

19.5000 

140s 

Id 

35.00 

5 

4.760625 

4.750625 

(e) 

19.6250 

146s 

Id 

35.00 

7 

4.756250 

4.745000 

42.750 

19.562.5 

1468  1  Id 

35.00 

8 

Holiday 

Holiday 

Holiday 

19.5625 

145s  11  id 

Holiday 

9 

4.753125 

4.741875 

42.750 

19.62.50 

146s 

3d 

35.00 

10 

4.746250 

4.732.500 

42.750 

19.62.50 

146a 

5id 

35.00 

11 

Holiday 

Holiday 

Holiday 

19.6250 

1468 

7id 

Holiday 

12 

4.727500 

4.7137.50 

(«) 

19.62.50 

1468 

9d 

3.5.00 

14 

4.710000 

4.69.5000 

42.750 

19.6875 

146s 

8d 

35.00 

15 

4.700000 

4.683750 

42.750 

19.9375 

148s 

3d 

35.00 

16 

4.698750 

4.6812.50 

42.7.50 

20.0000 

llSs 

Id 

35.00 

17 

4.70.5000 

4.6887.50 

42.750 

19.8750 

1478  lOJd 

35.00 

18 

4.7062.50 

4.690625 

42.750 

19.8750 

1478 

7d 

35.00 

19 

4.69/.500 

4.68062.5 

(e) 

1J.93V5 

1478  lid 

35.00 

21 

4.690000 

4.673125 

42.7.50 

20.0625 

1478  11 Id 

35.00 

22 

4.662.500 

4.644375 

42.7.50 

20.0625 

1-488 

9d 

35.00 

23 

4.6662.50 

4.648750 

42.7.50 

20.1250 

149s 

2d 

35.00 

24 

Holiday 

Holiday 

Holiday 

20.0625 

1498 

2d 

Holiday 

25 

4.640000 

4.621875 

42.750 

20. 1250 

149s 40id 

35.00 

26 

4.625000 

4.608125 

(e) 

20.12.50 

1.508 

35.00 

28 

4.64.5000 

4.62812.5 

42.750 

20.0625 

1498 

9id 

35.00 

29 

4.6.50000 

4.632500 

42.7.50 

20.2.500 

1498 

3d 

35.00 

30 

4.672500 

4 . 655625 

42.750 

20.0625 

149s 

Id 

35.00 

Average  for 

Mo. 

4.70587 

42.750 

19.834 

.35.00 

AVERAGES  FOR  WEEK 


Nov. 

2  4,7.5938  42,7.50 

9  4,7.572.5  42,7.50 

16  4,710.50  42,7.50 

23  4,68/92  42,7.50 

30  4,046.50  42,7.50 


Calendar  week  averages:  New  York  Silver,  Nov.  5th,  42.750;  12th, 
42.7.50;  19th.  42.750;  26th,  42.750. 

(e)  Not  quoted;  Saturday. 


The  above  quotations  for  major  non-ferrous 
metalB  are  our  apprahsal  of  the  important 
United  States  markets,  based  on  sales  re¬ 
ported  by  producer!  and  agencies.  They  are 
reduc^  to  the  basis  of  cash,  New  York  or  St. 
Louis,  as  noted.  All  prices  are  in  cents  per  p<jund. 

ta\  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  arrive  at  the  delivered  New  England 
iMsis  add  0.225c.  per  pound,  the  average  dif¬ 
ferential  for  freight  and  delivery  charges. 

<61  Export  prices  are  net  at  refineries  on  the 
Atlantic  seaboard  and  include  sales  of  domestic 
copper  in  the  foreign  market.  Most  sales  in  the 
foreign  market  are  made  on  the  basis  of  c.l.f. 
usual  ports  of  destination — Hamburg.  Havre,  and 
Liverpool.  The  c.i.f.  basis  commands  a  premium 


of  0.32.5c.  per  pound  above  our  refinery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  lor  copper  are  for  the  ordinary 
forms  of  wirebars  and  ingot  bars ;  cathodes  are 
sold  at  a  discount  of  0.125c. 

Quotations  lor  zinc  are  for  ordinary  Prime 
Western  brands.  Zinc  in  New  York  commands 
a  premium  over  the  St.  Ixiuis  basis  equal  to  the 
freight  differential.  Contract  prices  for  High 
Grade  zinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic. 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic.  over  the  Engi¬ 
neering  and  Mining  Journal' $  average  quotation 


for  Prime  Western  lor  the  previous  month. 

Quotations  for  lead  reflect  prices  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  .i.<ked. 

(e)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  effective  Jan.  1,  1938,  the 
U.  .S.  Government's  price  on  newl.v  mined  domes¬ 
tic  silver  was  established  at  64.64c.  Handy  4 
Harman's  quotation  for  domestic  silver.  999  fine, 
was  64  c.  F>er  ounce  tliroughout  November. 

(d)  U.  S.  Treasury’s  gold  price.  Actual  pay¬ 
ment  by  the  United  States  Treasury  for  gold  in 
domestic  and  Imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quotated  by  the  Treas¬ 
ury.  which  at  present  is  equal  to  $34.9125  per 
ounce. 
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PRICES  OF  METALS  •  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


1938  - 

Nov. 

- Stand 

Spot 

lard - . 

3  months 

Electro 

Bid 

- - Stand 

Spot 

ard - 

3  months 

. - Spot - - 

Buyers  Sellers 

. - 3  me 

Buyers 

►nth®— > 
Sellers 

< - Spe 

Buyers 

►t - - 

Sellers 

. - 3  mo 

Buyers 

►nth®— — > 
Sellers 

1 . 

46.0000 

46.2500 

52.0000 

212.5000 

213.2500 

16.0625 

16.1250 

16.2500 

16.3125 

14.8125 

14.8750 

15.0625 

15.1250 

2 . 

45.7500 

46.0000 

51.7500 

211.7500 

212.7500 

16.0000 

16.0625 

16.1875 

16.2500 

14.5625 

14.6250 

14.8125 

14.8750 

3 . 

45.6250 

45.8125 

51.5000 

212.0000 

213.0000 

15.7500 

15.8125 

15.9375 

16.0000 

14.4375 

14.5000 

14.6875 

14.7500 

4 . 

45.5625 

45.7500 

51.5000 

212.0000 

212.7500 

15.7500 

15.8125 

15.9375 

16.0000 

14.4375 

14.5625 

14.6875 

14.7500 

7 . 

45.8125 

46.0625 

51.7500 

212.0000 

213.0000 

15.9375 

16.0000 

16.1875 

16.2500 

14.5625 

14.6250 

14.8125 

14.8750 

8 . 

46.1250 

46.3750 

51.7500 

212.2500 

213.2500 

16.1250 

16.1875 

16.3125 

16.3750 

14.5625 

14.6875 

14.8125 

14.8750 

9 . 

46.6250 

46.8750 

53.0000 

212.5000 

213.5000 

16.4375 

16.5000 

16.6250 

16.6875 

14.6875 

14.7500 

14.9375 

15.0000 

10 . 

46.6875 

46.9375 

52.5000 

214.2500 

214.7500 

16.2500 

16.3125 

16.4375 

16.5000 

14.7500 

14.8125 

14.9735 

15.0000 

11 . 

46.7500 

46.9375 

52.2500 

214.2500 

215.1250 

16.1250 

16.2500 

16.3125 

16.3750 

14.6875 

14.7500 

14.8750 

15.0000 

14 . 

46.3125 

46.5000 

52.0000 

216.2500 

216.7500 

16.2500 

16.3125 

16.5000 

16.5625 

14.6250 

14.7500 

14.8125 

14.8750 

15 . 

45.3125 

45.5625 

51.5000 

215.2500 

215.7500 

16.0000 

16.0625 

16.1875 

16.2500 

14.3750 

14.4375 

14.6250 

14.6875 

16 . 

45.8125 

46.0000 

51.5000 

215.2500 

216.0000 

15.9375 

16.0625 

16.1250 

16.1875 

14.3750 

14.4375 

14.5625 

14.6250 

17 . 

44.6875 

44.8750 

50.5000 

214.2500 

215.2500 

15.9375 

16.0625 

16.1250 

16.1875 

14.2500 

14.3125 

14.4375 

14.5000 

18 . 

44.3750 

44.5625 

50.2500 

214.0000 

215.0000 

16.1250 

16.1875 

16.2500 

16.3125 

14.18/5 

14.2500 

14.3750 

14.4375 

21 . 

44.1875 

44.3750 

49.7500 

213.7500 

214.5000 

15.8750 

15.9375 

16.0000 

16.1250 

14.0625 

14.1250 

14.1875 

14.2500 

22 . 

43.8125 

44.0000 

49.5000 

212.0000 

213.0000 

15.8125 

15.9375 

15.9375 

16.0000 

13.8750 

13.9375 

14.1250 

14.1875 

23 . 

44.9375 

45.1250 

51.2500 

215.7500 

216.5000 

16.3125 

16.3750 

16.3125 

16.3750 

14.1250 

14.1875 

14.2500 

14.3125 

24 . 

45.2500 

45.4375 

51.2500 

215.7500 

216.6250 

16.3125 

16.4375 

16.3750 

16.4375 

14.3125 

14.3750 

14.4375 

14.5000 

25 . 

45.0625 

45.2500 

51.2500 

216.0000 

217.0000 

16.3125 

16.3750 

16.3750 

16.4375 

14.1250 

14.2500 

14.2500 

14.3125 

28 . 

43.5625 

43.8125 

49.0000 

214.5000 

215.2500 

15.8125 

15.8750 

15.8750 

15.9375 

13.7500 

13.8750 

13.8750 

13.9375 

29 . 

43.4375 

43.6250 

49.0000 

214.5000 

215.2500 

16.0000 

16.0625 

15.9395 

16.0000 

13.6875 

13.8125 

13.8125 

13.8750 

30 . 

43.6875 

43.9375 

49.0000 

215.2500 

216.1250 

15.9375 

16.0625 

16.0000 

16.0625 

13.9375 

14.0000 

14.0000 

14.0625 

Average  for 
month.. . 

45.244 

51.080 

213.909 

16.088 

16.223 

14.366 

14.550 

Prices  for  lead  and  zinc  are  the  official  prices  for  the  first  session  of  the  London  Metal  Exchange;  prices  for  copper  and  tin  are  the  official  closing 

buyers  prices.  All  are  in  pounds  sterling  per  long  ton  of  2,240  lb. 


CURRENT  PRICES  — MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment,  f.o.b.  New  York, 
unless  otherwise  stated 


(Dec.  1,  1938) 

MISCELLANEOUS  METALS 

Aluminum,  ingot.,  99  plus  per  cent,  lb . 

Antimony,  domestic,  spot,  lb . 

Bismuth,  ton  lots,  lb . 

Cadmium,  lb . 

Calcium,  lb.,  ton  lots  97  @  98  per  cent . 

Chromium,  97  per  cent  grade,  lb . 

Nickel,  electrolytic  cathodes,  lb . 

Magnesium,  99.8  per  cent,  carloads,  lb . 

Palladium,  troy  oz . 

Platinum,  (Official  quotation)  troy  oz . 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $76, 

Radium,  mg.  radium  content . 

Selenium,  99.5  per  cent,  lb . 

Silicon,  minimum  97  per  cent,  spot,  lb . 

Tellurium,  lb . 

Thallium,  100  lb.  or  more,  lb . 

Titanium,  96  to  98  per  cent,  lb . 


20o. 
12.250 
$1.05 
60@85c. 
75o. 
85o. 
35c. 
30c. 
$24.00 
$34.00 
00  @$78.00 
$40.00 
$1.75 
16.500. 
$1.75 
$6.50 
$5.00 


METALLIC  ORES 


Beryllium  Ore,  f.o.b.  mines,  ton . $30. 

Chrome  Ore,  48  @  50  per  cent,  c.i.f.  Atl.  ports,  long  ton . $22. 

Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer . 

Mesabi  bessemer . 

Old  Range  non-bessemer . 

Mesabi,  non-bessemer . 

Lead  (Galena)  80  per  cent,  Joplin,  Mo.,  ton . 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  @  55  per  cent . * . 

50  @  .52  per  cent . 

44  @  48  per  cent . 

Molybdenum  Ore,  90  jier  cent,  per  lb.  of  contained  M0S2 . 

Tungsten  Ore,  per  unit  of  WC^: 

Chinese,  65  per  cent,  duty  paid . 

Domestic,  65  per  cent  and  upward . (a)$17. 

Vanadium  Ore,  per  lb.  of  contained  V'jOs . 

Zinc,  Ore,  Prime,  60  per  cent  concentrate,  Joplin,  Mo.;  per  ton. 

(a)  Prices  at  mines,  small  lots,  usually  several  dollars  less. 


00@$35.00 

00@$23.00 


30c. 

27@30c. 

25c. 

45c. 


$19.00 

00@$19.00 

271c. 

$33.00 


METALLIC  COMPOUNDS 


Arsenious  Oxide  (arsenic)  lb .  3o 

Cobalt  Oxide,  70  @  71  per  cent,  lb .  $1.67 @$1.77 

Copper  Sulphate,  1001b .  $4.50 

Sodium  Nitrate,  ex  vessel,  in  200-lb.  bags,  per  100  lb .  $1.42 

Bodium  Sulphate,  bulk,  ton . $13. 00 @$15. 00 


ALLOYS 


NON-METALLIC  MINERALS 

Asbestos,  f.o.b.  mines,  ton: 

Canadian  (Quebec) 

Crude  No.  1 .  $700  @$750 

Crude  No.  2 .  $150  @$350 

Spinning  fibers .  $110  @$200 

Paper  stock .  $40  @$45 

Shorts .  $12  @$16. 50 

Vermont 

Shingle  stock .  $57 

Paper  stock .  $40 

Cement  stock .  $25 

Barytes,  long  ton: 

Georgia,  crude .  $7.00 

Missouri,  90  per  cent  BaS04,  lees  than  1  per  cent  iron. . . .  $6. 00 @$7.00 

Bauxite,  long  ton: 

Domestic,  chemical,  55  @  58  per  cent .  $6.  0@$7.50 

Domestic,  abrasive,  70  @  84  per  cent . $12.5b@$15.00 

Dalmatian,  50  @  55  per  cent . (a)$6.50  @$7 .50 

French,  56  @  59  ^r  cent . (a^.50@$8.50 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  No.  1,  bulk .  $6.75@$8.00 

Delaware,  No.  1 .  $14.50 

Feldspar,  bulk,  ton: 

Potash  feldspar,  200  mesh .  $17.00 

Glass-spar,  white,  20  mesh .  $11.75 

Fluorspar,  f.o.b.  mines,  bulk,  Kentucky  and 

Illinois  85-5  per  cent,  all  rail  movement,  ton . >. .  $18.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7. 00 @$14. 00 

Magnesite,  per  ton: 

Dead-burned,  f.o.b.  California .  $25.00 

Dead-burned,  f.o.b.  Washington .  $22.00 

Mica,  per  lb..  North  Carolina,  No.  1  and  2  quality: 

1}  X  2  in .  15@40c. 

2  X  2  in .  30  @60e. 

3x3in . . .  75@$1.20 

3x4  in . $1.00@$1.40 

4x6in .  $2.00@$2.50 

White,  ground,  70  mesh,  ton . $60.00@$80.00 

Ocher,  Georgia,  ton . $19. 00 @$22. 00 

Pyrites,  Spanish,  per  long  ton  imit  of  S,  c.i.f.  Atlantic  ports. . . .  (a)  12@12Io. 

Silica,  in  bags.  325  mesh,  ton . $18.00@$40.00 

Sulphur,  Texas  mines,  long  ton .  $16.00 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . $12. 00 @$15. 00 

New  Jersey,  mineral  pulp .  $8.00@$10.00 

Vermont,  extra  white,  200  mesh .  $9.00@  $9.50 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored .  $14.50 

20c  mesh,  cream  colored .  $26.00 

(a)  Nominal 

IRON  AND  STEEL 


15@40c. 

30@60e. 

75@$1.20 


Beryllium  Copper,  master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be . 

Ferrochrome,  65  @  70  per  cent  chromium,  4  @  6  per  cent 

carbon,  lb . 

Ferromanganese.  78  @  82  per  cent,  gross  ton . 

Ferromolybdenum,  55  @  65  per  cent  Mo.  lb.  of  Mo  contained. 

Ferrosilicon,  50  per  cent,  gross  ton . 

Ferrotungsten.  75  @  80  per  cent,  lb.  of  W  contained . 


Pig  Iron,  Valley  furnaces,  gross  ton: 

Bessemer . 

Basic . 

No.  2  Foundry . 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton . 

Structural  shapes,  100  lb . 

Bars,  100  lb . 
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Monthly  and  Yearly 


AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


, — New 

York — . 

, — London  Spot — , 

Sterling 

Exchange 

1937 

1938 

1937 

1938 

1937 

1938 

January . 

44.913 

44.750 

20.734 

19.895 

490.670 

499.895 

February . 

44.750 

44.750 

20  083 

20.159 

489.307 

501.722 

March . 

45.130 

44.446 

20.677 

20.088 

488.412 

498.394 

April . 

45.460 

42.750 

20.740 

18.880 

491.524 

498.046 

May . 

45.025 

42  .750 

20.346 

18.731 

493.835 

496.673 

June . 

44.818 

42.750 

20.022 

18.945 

493.404 

495.772 

July . 

44.750 

42.750 

19.986 

19.356 

496.582 

492.855 

August . 

44.750 

42.750 

19.848 

19.389 

498.043 

488.044 

September . . . . 

44.750 

42.750 

19.889 

19.300 

495.145 

480.240 

October . 

44.750 

42.750 

19.942 

19.613 

495.395 

476.785 

November. . . , 

44.750 

42.750 

19.707 

19.834 

499.467 

470.587 

December . . . . 

44.750 

18.835 

499.510 

Year . 

44.883 

20.067 

494.275 

New  York  quotations  for  silver  other  than  newly-mined  domestic,  cents  per 
ounce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine.  Sterling 
exchange  (pound  sterling)  in  cents. 


ZINC 


■  "Sts  LouiB~--s 

- London - 

1937 

1938 

1937 

1937 

1938 

1938 

Spot 

3  Mos. 

Spot 

3  Mos. 

January . 

5.847 

5.000 

21.153 

21.281 

14.994 

15.173 

February . 

6.465 

4.813 

25.122 

25.322 

14.408 

14.589 

March . 

7.381 

4.417 

33.188 

33.405 

14.364 

14.477 

April . 

7.010 

4.141 

26.216 

26.344 

13.729 

13.919 

May . 

6.750 

4.042 

23.092 

23.365 

12.682 

12.869 

June . 

6.750 

4.131 

21.409 

21.528 

12.890 

13.104 

July . 

6.923 

4.745 

22.568 

22.693 

14.144 

14.371 

August . 

7.192 

4.750 

24.140 

24.290 

13.467 

13.675 

September . 

7 . 190 

4.846 

21.406 

21.607 

14.040 

14.246 

October . 

6.085 

5.012 

17.722 

17.955 

15.083 

15.232 

November . 

5.630 

4.924 

15.808 

15.970 

14.366 

14.550 

December . 

5.010 

15.274 

15.429 

Year . 

6.519 

22.258 

22.432 

St.  Louis  quotations.  Prime  Western,  cents  per  pound.  London,  pounds  ster¬ 
ling  per  long  ton. 


COPPER 


-F.O.B.  Refinery- 
-Electrolytic- 


-London  Spot- 


— Domestic — .  . — Export — . 

1937  1938  1937  1938 

January....  12.41510.19812.112  9.908 
February...  13.427  9.775  13.828  9.525 

March .  15.775  9.775  16.590  9.496 

April .  15.121  9.775  14.692  9.443 

May .  13  775  9.375  13.999  8.801 

June .  13.775  8.775  13.492  8.500 

July .  13.775  9.585  13.817  9.573 

August .  13.775  9.900  13.926  9.844 

September..  13.530  10.028  12.984  9.943 

October _  11.838  10.760  11.207  10.713 

November..  10.797  11.025  9  850  10.569 

December..  10.006  .  9.714  . 


. — Standard — . 

1937  1938 
51.497  41.387 
59.225  39.597 
72.339  39.772 
62.506  39.306 
61.118  36.668 
55.696  35.235 
56.412  39.744 
57.143  40.591 
52.989  41.864 
45  384  45.646 
39.321  45.244 
39.946  . 


(.a) 

-Electrolytic- 


Year .  13.167  .  13.018  .  54.465 


1937 
56.288 
64.013 
76.167 
66  614 
63.684 
61.409 
62.807 
63.595 
58.966 
50.619 
44.023 
43.886 

59.339 


1938 
45  387 
43.563 
43.582 
43.408 
40.852 
39.417 
44.405 
45.909 
47.148 
51 . 190 
51.080 


New  York  quotations,  cents  per  praund. 
ton.  (a)  Bid  quotation. 


London,  pounds  sterling  per  long 


LEAD 


-New  York- 


-St.  Louis- 


-London- 


1937 

1938 

1937 

1938 

1937 

1937 

1938 

1938 

Spot 

3  Mos. 

Spot 

3  Mos. 

January. . . . 

6.000 

4.870 

5.850 

4.720 

27.272 

27.150 

16.135 

16.253 

February.. . 

6.239 

4.632 

6.089 

4.482 

28.319 

28.328 

15.402 

15.525 

March . 

7.190 

4.500 

7.040 

4.350 

33.027 

32.979 

15.992 

16.075 

April . 

6.175 

4.500 

6.025 

4.350 

26.014 

25.878 

15.579 

15.623 

May . 

6.000 

4.400 

5.850 

4.250 

24.000 

23.891 

14.210 

14.376 

June . 

6.000 

4.148 

5.850 

3.998 

22.878 

22.759 

13.969 

14.012 

July . 

6.000 

4.882 

5.850 

4.732 

23.932 

23.703 

14.921 

15.a34 

August . 

6.452 

4.900 

6.302 

4.750 

22.606 

22.670 

14.371 

14.480 

September. . 

6.400 

4  998 

6.250 

4  848 

20.990 

21.044 

15.249 

15.401 

October _ 

5.740 

5.100 

5.590 

4.950 

18.259 

18.318 

16.173 

16.313 

November. . 

5.033 

5.091 

4.883 

4.941 

16.706 

16.714 

16.088 

16  223 

December . . 

4.875 

4.725 

15.905 

15.994 

Year .  6.009  .  5.859  .  23.326  23.286  . 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London  pounds 
sterling  per  long  ton. 


CADMIUM  AND  ALUMINUM 


1937 

1938 

1937 

1938 

January . 

.  90.000 

117.500 

19.500 

20.000 

February . 

.  90.000 

117.500 

19.500 

20.000 

March . 

.  101.667 

117.500 

20.000 

20.000 

April . 

.  105.000 

102.500 

20.000 

20.000 

May . 

102.500 

20.000 

20.000 

June . 

.  130.962 

102.500 

20.000 

20.000 

July . 

.  142.500 

102.500 

20  000 

20.000 

August . 

.  142.500 

99.722 

20.000 

20.000 

September . 

.  142.500 

84  000 

20.000 

20.000 

October . 

.  142.500 

80.000 

20.000 

20.000 

November . 

.  142.500 

77.717 

20.000 

20.000 

December . 


132.888 


20.000 


Year .  122.335  . 

Aluminum  in  cents  per  pound,  99  plus  per  cent  grade, 
pound,  average  of  producer’s  and  plater's  quotations. 


19.917  . 

Cadmium,  cents  per 


ANTIMONY,  QUICKSILVER,  AND  PLATINUM 


Antimony  (a) 

Quicksilver  (b) 

Platinum  (c) 

New  York 

New  York 

New  York 

1937 

1938 

1937 

1938 

1937 

1938 

January . 

14.130 

13.750 

90.250 

79.240 

50.400 

36.000 

February . 

14.563 

13.750 

91.000 

76.455 

64.364 

36.000 

March . 

16.375 

13.750 

91.778 

72.444 

58.000 

36.000 

April . 

16.043 

13.654 

92.000 

71.019 

58.000 

36.000 

May . 

14.830 

12.460 

95.520 

74.640 

54.800 

33.400 

June . 

14.702 

11.731 

96.654 

80.731 

53.000 

33.231 

July . 

14.803 

11.030 

93.904 

76.860 

50.115 

36.000 

August . 

.  15.327 

10.880 

91.423 

75.500 

51.000 

37.000 

September . 

16.555 

11.310 

89.020 

74  420 

51.000 

,39.000 

October . 

16.935 

12.060 

86.140 

73 .480 

48.560 

37.960 

November . 

15.848 

12.250 

83.435 

74.065 

43.652 

36.217 

14.144 

81.038 

38.385 

Year . 

15.355 

90.180 

51.773 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands.  (6)  Quick¬ 
silver  in  dollars  per  flask  of  76  lb.  (c)  Platinum  in  dollars  per  ounce  troy. 


TIN 


Straits  Standard,  Spot 


- New 

York - . 

- - Lone 

Ion - » 

1937 

1938 

1937 

1938 

January . 

.  50.925 

41.548 

229.350 

183.619 

February . 

.  52.010 

41.373 

233.750 

183.144 

March . 

.  63.043 

41.219 

282.988 

183.473 

April . 

.  59.172 

38.430 

267.136 

168.612 

May . 

.  55.651 

36.885 

250.645 

162.693 

June . 

.  55  851 

40.376 

249.852 

177.429 

July . 

.  59.245 

43.428 

263.540 

192.542 

August . 

.  59.465 

43.276 

264.595 

192.966 

September . 

.  58.675 

43.369 

258.943 

193.733 

October . 

.  51.654 

45.263 

223.869 

206.911 

November . 

.  43.299 

46.262 

190.477 

213.009 

.  43.051 

190.449 

Year . 

242.133 

New  York  quotations  cents  per  pound.  London,  pounds  sterling  per  long  ton. 


PIG  IRON 


. - Bess 

emer — » 

.. - Basic- 

No.  2  Foundry 

1937 

1938 

1937 

1938 

1937 

1938 

January . 

21.50 

24.50 

20.50 

23.50 

21.00 

24.00 

Febniary . 

21.50 

24.50 

20.50 

23.50 

21.00 

24.00 

March . 

24.20 

24.50 

23.20 

23.50 

23.70 

24.00 

April . 

24.50 

24.50 

23.50 

23.50 

24.00 

24.00 

May . 

24.50 

24.50 

23.50 

23.50 

24.00 

24.00 

June . 

24.50 

23.73 

23.50 

22.73 

24.00 

23.23 

July . 

24.50 

20.50 

23.50 

19.50 

24.00 

20.00 

August . 

24.50 

20.50 

23.5a 

19.50 

24.00 

20.00 

September . 

24.50 

20  50 

23.50 

19  50 

24.00 

20.00 

October . 

24.50 

21  .50 

23.50 

20  50 

24.00 

21.00 

November . 

24.50 

21.50 

23.50 

20.50 

24.00 

21.00 

December . 

24.50 

23.50 

24.00 

Year . 

.  23.975 

22.975 

23.475 

Iron  in  dollars  per  long  ton.  F.  o.  b.  Mahoning  and  Chenango  Valley 
furnaces. 
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What  Metal  Statistics  Show 


October  made  a  new  high  for  the  year 
and  a  slightly  less  total  is  expected  in 
November;  therefore,  another  decrease 
in  stocks  of  refined  lead  is  anticipated. 
Actual  consumption  of  lead  is  estimated 
to  be  about  40,000  tons  per  month.  Sales 
of  lead  dropped  on  November,  and  with 
little  business  expected  in  December,  the 
smelters  faced  an  intake  problem  which 
probably  accounts  for  the  decision  to 
lower  the  price  on  Nov.  29  and  again  on 
Dec.  8,  10  and  15  points  respectively. 

The  September  and  October  figures 
on  refined  lead,  in  short  tons,  are  sum- 


marized  as  follows: 

Sept 

Oct. 

Stock  at  beginning . 

Production : 

142.868 

131,353 

Domestic  ore  . 

24,994 

27,968 

Secondary  and  foreign 

2,514 

3,875 

Totals  . 

27,508 

31,843 

Domestic  shipments . 

39,926 

45,726 

Stock  at  end  . 

131,353 

117,476 

The  following  tabulation  shows  total 
lend  stocks  at  the  works  of  smelters  and 


jr  S  EMPLOYMENT  reached  a  high 
for  the  year  at  mines  and  smel- 
L  ters  in  November,  and  producers 
looked  forward  to  a  healthy  rate  of  oper¬ 
ations  during  the  winter,  the  outlook  was 
suddenly  obscured  by  the  announcement 
on  Nov.  17  that  duties  on  imported  zinc 
ores  and  metal  had  been  lowered  in  the 
new  trade  agreement  with  Canada,  effec¬ 
tive  Jan.  1,  1939.  Zinc  producers  here 
soon  felt  the  shock  of  lower  prices,  and 
since  metal  prices  were  dropping  in  Lon¬ 
don  because  of  a  jittery  European  politi¬ 
cal  situation,  domestic  producers  became 
apprehensive  lest  this  unwieldy  situation 
would  depress  the  domestic  price  structure 
of  other  metals.  Sales  declined  sharply 
in  November,  and  with  copper  production 
increasing,  here  and  abroad,  nervousness 
appeared,  indicating  curtailment  should 
be  considered.  On  Nov.  23  the  foreign 
group  in  the  copper-control  agreement 
announced  that  output  will  be  stepped 
down  from  unlimited  production  (since 
Oct.  15)  to  110  per  cent  of  basic  ton¬ 
nages,  effective  Jan.  1,  1939.  On  Dec.  7, 
however,  another  change  was  made.  From 
Dec.  15  to  31,  production  will  be  at  105 
per  cent  and  on  Jan.  1,  1939,  output  will 
be  at  100  per  cent  of  rated  capacity. 

Domestic  copper  production  for  Novem¬ 
ber  is  expected  to  show  another  increase, 
but  since  deliveries  to  consumers  have 


Foreign  mine  . 

Foreign  scrap  . 

. .  83,092 

. .  13,749 

101,602 

13,870 

Totals  . 

.(a)  146,157 

185,077 

Production,  refined : 

IT.  S.  duty-free  . 

Foreign  . 

. .  45,808 

. .  108,057 

56,824 

110,401 

Totals  . 

. .  153,865 

167.225 

Deliveries  to  customers,  refined : 

U.  S.  domestic .  53,6.37 

U.  S.  exports  (b) .  14,282 

Foreign  .  123,016 

69,827 

12,778 

117,363 

Totals  . 

. .  190,935 

199,968 

Stocks  at  end,  refined; 

United  States  . 

Foreign  . 

. .  293,080 

. .  164,374 

267,299 

157,412 

Totals  . 

. .  457,454 

424,711 

(a)  Revised.  (b)  Duty-free  copper. 

►  LEAD — Production  of  lead  in  Octo¬ 
ber  as  shown  in  the  accompanying  table 
was  not  as  great  as  first  anticipated  by 
the  trade.  During  November,  however, 
two  more  smelters.  East  Helena,  in  Mon¬ 
tana,  and  at  Murray,  Utah,  were  in  oper¬ 
ation,  and  production  from  domestic  ore, 
in  some  cases  accumulated  during  smelter 
shutdown,  is  expected  to  show  a  substan¬ 
tial  increase.  Shipments  to  consumers  in 


refiners  in  the  United  States  so 

far  as 

reported,  in  short  tons: 

Oct.  1 

Nov.  1 

In  ore,  matte,  process  (a) 

60,489 

60,200 

In  base  bullion: 

Smelters  and  refiners 

9,749 

10.567 

In  transit  to  refineries 

1.422 

1,709 

In  process  at  refineries 

13.762 

1,3.942 

Refined  lead  . 

119,987 

108.130 

Antimonial  lead  . 

11,366 

9,346 

Total  stocks  . 

216,775 

203,894 

(a)  At  smelters. 

►  ZINC5 — The  October 

and  November 

statistics  of  the  American  Zinc  Institute, 

covering  all  grades,  are 

summarized  as 

follows  in  short  tons: 

Oct. 

Nov. 

Production  . 

36,740 

40.343 

Production,  daily  rate.. 

1,185 

1,345 

Shipments  . 

43,355 

43.69:3 

Stock  at  end . 

124.128 

120.778 

Unfilled  orders  . 

40,736 

40,280 

Statistics  of  the  Prime  Western  divi¬ 
sion,  common  grades  only,  for  October 
and  November,  follow: 


Oct. 

Nov. 

Stock  at  beginning. . . . 

52,210 

50,132 

Production  . 

.  15,8.33 

17,013 

Shipments  . 

.  17.911 

19,842 

Stock  at  end  . 

.  50,132 

47,303 

Copper  Production  Outside  of  United  Stcrtes 
(American  Bureau  of  Metal  Statistics) 


been  holding  up  well,  the  trade  believes 
statistics  should  again  show  a  moderate 
reduction  in  stocks  of  refined  copper. 
Many  observers  believe  metals  will  be¬ 
come  more  active  after  Jan.  1. 

Following  is  a  record  of  sales  of 
copper  in  the  domestic  market,  by  months, 
for  1936,  1937,  and  the  first  eleven 
months  of  the  current  year,  in  short  tons : 

1936  1937  1938 


Januarv  .  33,163  53,819  25,543 

Februarv  .  78,654  74,912  23,618 

March  .  35,948  53,101  22,012 

April  .  158,064  26,143  22,790 

May  .  16,303  43,130  18,853 

June  .  16,521  35,395  87,730 

July  .  175,484  62,298  124,054 

August  .  25,253  69,225  2.3,195 

September  .  40,769  28,936  62,232 

October  .  178,801  23,238  78,288 

November  .  88,177  21,035  12,524 

December  .  117,715  26,504  . 

Totals  .  964,854  517,736  . 


The  Copper  Institute’s  figures  for 
September  and  October,  in  short  tons, 
follow : 

Sept.  Oct. 

Production,  crude: 

U.  S,  mine  .  41,116  54,446 

U.  S.  scrap,  etc .  8,200  15.159 


Production  of  copper  in  the  world  from  ore  originating  outside  of  the  United 
States,  on  smelter  basis,  in  short  tons,  is  given  below.  Estimates  for  Bussia  and 
Japan  are  conjectural,  as  precise  information  is  not  available.  Advices  from  Mos¬ 
cow  indicate  that  production  in  the  Urals  has  been  increasing.  Smelting  of  some 
Canadian  ore  in  Japan,  apart  from  domestic  production,  points  to  a  gain  in  output 
for  Japan. 

Third  Fourth  First  Second  Third 

Quarter  Quarter  Year  Quarter  garter  Quarter 

1937  1937  1937  1938  1938  1938 


U.  S.  foreign  ore  (a) ..  .  19,600  19,400  68,400  16,500  16,200  16,600 

Mexico  (b) .  13,600  9,700  49,100  9,000  11,000  9,500 

Canada .  56,400  62,500  227,300  62,100  60,400  62,800 

Chile .  97,400  98,700  437,000  90,700  90,800  82,500 

Peru .  9.600  9,600  37,600  10,200  9,900  9,500 

Germany .  18,200  18.200  71,600  17,600  18,200  17,600 

Russia .  (0  26,000  (0  26,000  (0102,000  (0  26,000  (0  30,000  (0  30,000 

Yugoslavia .  11,500  11,200  43,100  11,900  12,000  12,900 

Other  Europe  (c) .  12,000  13,800  53,900  14,000  15,600  16,000 

Japan  (d) .  24,600  25,100  96,600  (f)  25,500  (f)  27,000  (f)  30,000 

India .  2,000  2,000  7,600  1,600  700  1,700 

Other  Asia .  300  300  4,500  1,200  1,200  1,500 

Australia .  5,300  4,700  18,300  4,700  4,700  5,400 

.4frica(e) .  98,700  97,800  411,400  92,600  93,700  86,600 


Totals .  395,200  399,000  1,628,400  383,600  391,400  382,600 

Monthly  average..  131,733  133,000  135,700  127.867  130,467  127,533 

Daily  average .  4,296  4,337  4,461  4,262  4,301  4,159 


(a)  Copper  content  of  ore  and  matte  imported  at  95  per  cent,  including  receipts  from  Cuba  admitted 
duty  free,  (b)  Imports  of  blister  copmr  into  the  United  States  from  Mexico,  except  that  the  total  for 
1937  is  the  reports  production,  (c)  Partly  estimated;  includes  Finland,  Great  Britain.  Spain.  France. 
Norway,  Sweden,  Itiuy,  Rumania,  and  Belgium  ex-Katanga;  copper  from  Katana  matte  smelted  in 
Belgium  is  credit^  to  Africa,  (d)  Refined  copper,  (e)  Comprises  Belgian  Congo,  Rhodesia  and  Union 
of  South  .\frica.  (f)  conjectural. 
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NEVADA 


Lucky  Boy  Silver-Lead 
Mine  Rehabilitated 

Option  to  purchase  property  acquired  by 
Duluth  interests — Two  compartment  shaft 
to  be  sunk  at  Dan  Tucker  mine — Gold 
properties  in  Douglas  district  examined 

►  An  option  to  purchase  the  Lucky  Boy 
silver-lead  mine,  near  Hawthorne,  Min¬ 
eral  County,  has  been  acquired  by  Capt. 
K.  E,  Harris,  of  Duluth,  Minn.,  and 
associates  from  John  H.  Miller,  of  Haw¬ 
thorne.  A  deep-level,  6,600-ft.  drainage 
and  transportation  tunnel  has  been  re¬ 
opened  and  repaired  to  the  2,900-ft. 
point  and  the  1,200-ft.  Hubbard  shaft 
has  been  reconditioned. 

►  Caving  earth  and  loose  surface  rock 
on  the  east  face  of  Cedar  Hill,  at  tlie 
north  end  of  the  Comstock  lode,  recently 
released  an  estimated  r)00,000  tons  of 
overburden  that  partly  filled  the  large 
open  cut  of  the  Sierra  Nevada,  Ltd., 
covering  a  large  part  of  the  low-grade 
orebody  from  which  power  shovels  have 
been  supplying  the  company’s  400-ton  flo¬ 
tation  mill.  Ore  is  available  also  through 
a  series  of  tunnels,  and  interruption  to 
milling  was  not  greatly  prolonged.  Ar¬ 
thur  Thomas  is  president,  and  A.  Blake 
Thomas,  manager. 

►  The  old  Rocky  Hill  mine,  in  Washoe 
County,  has  been  acquired  under  option 
by  J.  O.  Greenan  and  N.  H.  Getchell, 
who  have  organized  the  Gold  Trail,  Inc., 
to  develop  further  the  gold-silver  prop 
erty  owned  for  many  years  by  A.  M. 
Keefer,  of  Reno.  An  old  tunnel  has 
been  reopened,  exposing  a  long  shoot  of 
ore  of  high  mill  grade.  A  compressor 
and  other  equipment  have  been  installed. 
Debs  Longero  is  superintendent. 

►  Seams  of  copper  ore  sampling  up  to 
32  per  cent  are  reported  exposed  in  a 
winze  sunk  70  ft.  from  a  175-ft.  tunnel 
on  property  of  the  Mountain  City  Con¬ 
solidated  Copper  Company,  adjoining  the 
Rio  Tinto  mine  of  the  Mountain  City 
Copper  Company  in  northern  Elko  Coun¬ 
ty.  Pat  Mooney,  secretary-treasurer,  has 
purchased  for  the  Mountain  City  Consol¬ 
idated  the  surface  plant  of  the  Fulton 
Quicksilver  Company  in  Humboldt  Coun¬ 
ty,  including  diesel  power  plant,  genera¬ 
tors,  four-drill  compressor,  pumps  and 
5,000-gal.  fuel  tank.  George  B.  That¬ 
cher,  of  Reno,  is  j)re8ident  and  M.  E. 
Bohannan  is  manager  at  Mountain  City. 

►  A  contract  has  been  awarded  to  sink 
a  two-compartment  shaft  on  the  Dan 
Tucker  mine,  30  miles  east  of  Fallon, 
in  C’liurchill  County.  The  gold-silver 
property,  productive  of  high  grade  ore 
at  intervals  for  a  long  period,  has  been 
acquired  under  option  by  Ira  B.  Jorale- 
mon,  of  San  Francisco.  George  Fraser, 
of  Fallon,  is  in  charge  of  operations. 

►  Mountain  City  Copper  Company  is 
now  shipping  around  200  tons  per  day 
of  concentrate  and  high  grade  copper  ore 
by  trucks  to  Elko  and  thence  by  rail 
to  the  International  smelter  in  Utah. 
J.  O.  Elton,  president  of  the  Mountain 
City  Copper  Company,  had  stated  that 


resumption  will  be  conditional  on  a 
pledge  that  the  Elko-Mountain  City  road 
would  be  kept  open  to  trucking  during 
the  winter  months.  Around  300  men  are 
employed  under  tlie  direction  of  J.  J. 
Lillie,  manager  at  Rio  Tinto. 

►  Engineers  acting  reputedly  for  an 
Eastern  group  have  been  examining  large 
gold  properties  owned  by  H.  E.  Spring 
er,  of  Mina,  and  situated  in  the  Douglas 
district,  southwest  of  that  town.  From 
several  leases  in  this  area  trucks  have 
been  delivering  around  40  tons  per  day 
to  the  custom  mill  of  the  Dayton  Consoli¬ 
dated  Mines  Company,  near  Silver  City, 
a  haul  of  about  180  miles. 

►  October  production  from  the  cyanide 
mill  operated  by  Greenan  &  Company, 
Inc.,  in  Mill  Canyon,  Eureka  County,  was 
$27,000  in  gold  bullion  from  915  tons  of 
ore.  With  added  equipment  the  mill  is 
now  treating  40  tons  per  day.  Recent 
underground  work  has  yielded  good  re¬ 
sults,  and  with  continued  additions  to 
the  reserve  a  75-  or  100-ton  cyanide  plant 
will  be  provided.  J.  O.  Greenan,  First 
National  Bank  Building,  Reno,  is  presi¬ 
dent  and  manager. 


CALIFORNIA 


Large  Cyanide  Plant  Begins 
Operations  at  Stent 

Gertrude  Mining  Exploration  Company 
starts  production  from  1, 000-ton  mill — 
Yellow  Aster  mine  raises  output — Lava 
Cap  Mining  Corporation  now  shipping 
concentrates  to  Selby  smelter 

►  Designed  to  handle  1,000  tons  of  ore 
a  day,  the  new  cyanide  plant  of  the 
Gertrude  Mining  Exploration  Company, 
at  Stent,  Tuolumne  County,  recently 
started  operations.  Equipment  comprises 
six  400-ton  leaching  tanks,  a  Merrill- 
Crow’e  precipitation  plant,  and  auxiliary 
units.  The  plant  is  a  short  dis¬ 
tance  from  the  mill  proper,  which  has  fa¬ 
cilities  to  crush  and  grind  about  1,200 
tons  of  ore  a  day.  Gold-bearing  mate¬ 
rial  mined  from  a  surface  deposit  by 
power  shovels  is  hauled  to  the  mill  by 
tractors.  J.  S.  Cadamortari  is  superin¬ 
tendent,  and  about  twenty  men  are  em¬ 
ployed. 

►  Columbia  Star  Gold  Mines,  Inc.,  organ¬ 
ized  recently  by  Eastern  and  Nevada  in¬ 
terests,  has  announced  plans  for  develop¬ 
ment  of  the  German,  Columbia,  and 
Ocean  Star  properties  near  Washington, 
Nevada  County.  A  small  pilot  mill  is 
to  be  erected,  which  will  be  replaced 
with  a  larger  unit  as  soon  as  additional 
ore  has  been  developed.  E.  R.  Berg, 
with  headquarters  at  Reno,  Nev.,  is 
president. 

►  The  old  Mammoth  King  mine,  near 
Washington,  Nevada  County,  rehabilitat¬ 
ed  recently  by  J.  M.  Hoff,  is  now  pro¬ 
ducing  around  40  tons  of  ore  a  day. 
The  ore  is  trucked  to  the  Gracey  Glencoe 
mill,  at  Nevada  City,  for  treatment. 
Eleven  men  are  employed. 

►  Mining  operations  are  in  progress  at 
the  Mayflower  mine,  near  Forest  Hill, 


Placer  County,  leased  recently  to  the 
Ish,  Trippe,  &  Algard  Company,  of  De¬ 
troit,  Mich.,  by  the  Mayflower  Gravel 
Mining  Company.  The  old  shaft  has 
been  rehabilitated  to  the  upper  streak 
of  the  old  Paragon  vein,  and  a  150-ton 
mill  is  ready  for  operation.  George 
Duffy,  superintendent,  is  in  charge  of 
operations. 

►  B.  L.  Melville  is  reported  to  have  six¬ 
teen  men  employed  in  testing,  by  core 
drilling,  several  hundred  acres  of  prob¬ 
able  placer  ground  between  North  Col¬ 
umbia,  Cherokee,  and  Tyler,  on  the  San 
Juan  Ridge  in  Nevada  County,  for  the 
possible  installation  of  dragline  dredges. 

►  A  50-ton  mill  is  rapidly  nearing  com¬ 
pletion  at  the  Young  America  mine,  near 
Sierra  City,  Sierra  County.  Underground, 
the  tunnel  driven  from  the  old  No.  4 
lateral  is  advancing  steadily  in  virgin 
territory,  with  ore  values  improving.  The 
property  is  operated  by  J.  J.  McDonald, 
and  C.  H.  Vail  is  in  charge  of  opera¬ 
tions. 

►  According  to  a  report  from  Placerville, 
R.  J.  Wilson,  operator  of  the  noted 
Black  Oak  mine,  at  Garden  Valley,  El 
Dorado  County,  has  completed  arrange¬ 
ments  with  the  Lode  Development  Com¬ 
pany  for  the  treatment  of  ore  mined 
from  the  Spanish  Oak  mine,  near  Kel¬ 
sey,  in  the  100-ton  mill  at  the  Rosen- 
cranz  property,  near  the  Black  Oak. 
Ore-dumping  and  storage  facilities  are 
now  being  erected  at  the  Rosencranz 
mill,  which  will  treat  Spanish  Oak  ore 
on  a  one-shift  basis  for  twenty  days  of 
the  month.  E.  M.  Cooper,  superintend¬ 
ent,  directs  operations  both  at  the  Black 
Oak  and  Spanish  Oak  properties. 

►  To  remove  itself  from  the  jurisdiction 
of  N.L.R.B.,  the  Lava  Cap  Gold  Mining 
Corporation,  operating  the  Banner  and 
Central  mines,  near  Nevada  City,  has 
discontinued  sending  concentrates  pro¬ 
duced  at  the  300-ton  mill  to  the  Tacoma 
smelter,  and  instead  is  shipping  them  to 
the  Selby  reduction  works  of  the  Ameri¬ 
can  Smelting  &  Refining  Company,  which 
automatically  changes  the  status  of  the 
company  from  that  of  an  interstate  to 
an  intrastate  operation,  according  to  the 
recent  Idaho  Maryland  ruling.  Otto  E. 
Schiffner  is  general  manager  of  the  cor¬ 
poration. 

►  Production  has  been  increased  from 
2,100  to  4,000  tons  a  day  at  the  Yellow 
Aster  mine,  with  the  Macco  Comstruction 
Company  under  contract  for  removing 
some  6,000,000  tons  of  low-grade  gold 
ore  from  open-pit  workings,  adding  a 
second  shift  of  nine  men  to  the  regular 
working  force.  All  ore  removed  from 
underground  and  open-pit  operations  is 
first  treated  in  the  new  2,000-ton  crush¬ 
ing  and  screening  unit,  then  concentrated 
in  a  500-ton  mill,  and  subsequently  cya- 
nided  in  the  1,200-ton  plant,  which  also 
handles  old  tailings.  The  Yellow  Aster 
mine,  a  short  distance  from  Randsburg, 
is  operated  by  the  Anglo  American  Min¬ 
ing  Corporation,  Ltd.,  with  Walter  Ly¬ 
man  Brown,  of  San  F’rancisco,  president, 
and  A.  W.  IVolli,  general  manager,  in 
charge  of  operations. 

►  At  the  Comanche  mine,  near  Benton, 
Mono  County,  C.  W.  Jones  and  asso¬ 
ciates  have  completed  a  100-ton  mill  to 
handle  both  company  and  custom  ores. 
The  property  is  controlled  by  the  Co- 
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billion  gallons  of  water  a  day 
with  the  help  of  Exide-lronclods 


Burrowing  beneath  mountains,  spanning 
valleys  and  sun-parched  deserts,  goes  the  pipe 
of  steel  and  concrete  that  is  the  greatest  waterworks 
project  in  the  world  .  .  .  capable  of  carrying  a  billion 
gallons  of  water  a  day  from  the  Colorado  River  to  a 
group  of  thirteen  cities  in  Southern  California. 

Included  are  91  miles  of  tunnels.  Nearly  each  day 
of  construction  has  hung  up  a  new  world’s  record  for 
tunnel-boring  through  rock  .  .  .  made  possible  in  part 
by  the  dependability  and  speedy  performance  of  the 
underground  haulage  equipment.  Except  for  one  short 
section,  all  such  haulage  was  entrusted  to  storage  bat¬ 
tery  locomotives.  And  it  is  significant  that  92%  of  the 
batteries  were  Exide,  including  128  Exides  in  all. 

The  overwhelming  choice  of  Exides  for  this 
project,  and  their  performance  on  the  job,  are 


testimony  to  the  advantages  you  can  expect  from 
these  batteries  in  your  own  operations.  Why  not  let 
Exide-Ironclads  improve  your  underground  haulage 
service  and  cut  costs?  Write  for  free  booklet,  “The 
Storage  Battery  Locomotive  for  Underground  Haulage.” 


THE  ELECTRIC  STORAGE  BATTERY  CO. 
Philadelphia 

The  World's  Largest  Manufacturers 
of  Storage  Batteries  for  Every  Purpose 
Exide  Batteries  of  Canada,  Limited,  Toronto 


To  mark  the  fiftieth  anniversary 
of  Exide  Batteries,  a  handsome 
souvenir  booklet  has  been  pre¬ 
pared,  illustrating  the  essential 
part  these  batteries  ploy  in  daily 
With  Exide  MIPOR  Separators  Write,  and  we  will  gladly 

•'MIPOR  "  Rog.  U.  S.  Pot.  Off.  *«nd  you  a  free  copy. 


Exibe 

IRONCLAD 
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►  CALIFORNIA 

manche  Mining  &  Eeduction  Company, 
of  which  G.  W.  Adams,  of  Los  Angeles, 
is  president. 

►  Preparations  for  early  mining  opera¬ 
tions  are  in  progress  at  the  Paragon  hy¬ 
draulic  mine,  in  the  Forest  Hill  area. 
Placer  County,  leased  recently  by  W.  A. 
Wilson,  of  Redding,  Calif.,  and  asso¬ 
ciates.  The  property  was  worked  for 
some  time  by  the  King  C.  Gillette  in¬ 
terests  of  Hollywood.  Development 
plans  include  sinking  of  a  shaft  in  the 
center  of  the  present  pit  to  reach  the 
sluice  tunnel.  Construction  of  the  North 
Fork  debris  dam,  near  Auburn,  has  made 
unnecessary  replacement  of  the  private 
dam  washed  out  by  floods  during  the 
Gillette  management. 


ARIZONA 

New  Cyanide  Mill  Near 
Kirkland  Planned 

Plant  will  have  100-ton  capacity — ^More 
furnaces  blown  in  at  copper  smelters — 
Golden  Eogle  custom  plant  completed 

►  Preparations  are  being  made  for  con¬ 
struction  of  a  100-ton  cyanide  plant  at 
the  property  of  the  Hassayampa  Gold 
Mining  Company,  near  Kirkland,  which 
is  owned  by  E.  W.  Nelson,  of  Kirkland. 

►  Equator  Mining  Company  is  operat¬ 
ing  the  old  Equator  mine,  near  Cotton¬ 
wood,  also  known  as  the  Iron  King.  It 
is  shipping  300  tons  of  ore  per  month. 
The  property  is  under  lease  from  the 
Phelps  Dodge  Corporation. 

►  A  second  furnace  has  been  blown  by 
the  Phelps  Dodge  Corporation  at  Clark- 
dale.  A  crew  of  575  men  is  employed 
at  the  plant.  William  Saben,  of  Clark- 
dale,  is  manager. 

►  Two  lessees  of  the  Silver  Cord  Mining 
Company,  at  Cleator,  are  each  shipping 
a  carload  of  ore  per  month.  James  P. 
Cleator,  of  Cleator,  and  H.  C.  Warmout, 
of  Bumblebee,  are  the  lessees. 

►  Gold  Standard  mine,  at  Katherine, 
has  taken  over  the  Tyro  property,  about 
six  miles  from  the  mill.  The  Tyro  was  a 
former  shipper  of  ores  to  the  Katherine 
mill.  I.  M.  George,  of  Kingman,  is  the 
owner  of  the  property. 

►  The  flotation  plant  of  the  Golden  Tur¬ 
key  Mining  Company,  at  Cordes,  is  oper¬ 
ating  steadily  and  shipping  concentrates 
to  the  El  Paso  smelter.  A  crew  of  40 
is  employed.  H.  C.  Mitchell,  of  Cordes, 
is  general  manager  of  the  company. 

►  Albatross  Gold  Mines,  Inc.,  of  Arivaca, 
recently  completed  a  geophysical  survey 
of  their  property.  The  company  plans 
the  installation  of  a  crusher  and  con¬ 
centrating  tables,  and  production  is  ex¬ 
pected  soon.  Several  ore  lenses  of  im¬ 
portance  have  been  opened  in  the  tunnel 
now  being  driven.  E.  LeRoy  Blessing, 
president  of  the  company,  is  in  charge 
of  operations. 

►  The  new  custom  mill  of  the  Golden 
Eagle  Milling  Company,  at  Cherry,  is 
completed  and  custom  ores  are  now  being 


received  for  treatment.  The  plant  is 
equipped  with  a  25-ton  ball  mill  and 
amalgamation  tables.  Roy  Cornett,  of 
Dewey,  is  operating  the  mill. 

►  Golden  Aster  mine,  at  the  head  of 
Castle  Creek,  is  being  operated  under 
lease  by  R.  L,  Marshall,  of  Yava.  A  mill 
is  being  planned  for  the  property,  which 
is  owned  by  Mrs.  E.  L.  Champie,  of 
Castle  Hot  Springs. 

►  Vesuvius  Mining  Company,  at  Kirk¬ 
land,  is  developing  the  Vesuvius  mine 
with  a  crew  of  ten  men.  The  ore  is  being 
milled  in  the  25-ton  flotation  plant  on 
the  property.  Dr.  A.  W.  Lindberg  and 
Harry  Galloway  are  carrying  on  the 
work. 

►  Golden  Crown  Mining  Company  is  de¬ 
veloping  the  Crown  King  mine,  at  Crow’n 
King.  W.  L.  Simon  is  general  manager. 

►  The  Hart  mine,  near  Cibola,  is  being 
operated  by  a  crew  of  ten  men  under  the 
direction  of  Eugene  B.  Hart.  The  work 
is  being  carried  on  by  an  RFC  Class  B 
mine  loan  totaling  $8,000. 

►  The  50-ton  flotation  plant  at  the  Yar- 
nell  mine  is  operating  at  capacity  under 
the  direction  of  Mark  Gemmell,  of  325 
East  Portland  St.,  Phoenix.  Fifteen  men 
are  employed. 

►  The  Arluck  lease  on  the  Octave  mine, 
at  Octave,  is  shipping  twenty  tons  of  ore 
daily  to  the  Octave  mill  of  the  American 
Smelting  &  Refining  Company.  A.  A. 
Arluck  is  in  charge. 

►  D.  R.  Manning,  of  Wickieup,  and  R. 
Carleton,  of  Chloride,  owners  of  the 
Echo  group  of  mining  claims  in  the 
Hualapai  Mountains  south  of  Cedar  Val¬ 
ley,  are  doing  considerable  development 
work  and  expect  to  commence  shipping 
ore  soon. 

►  A  small  tonnage  of  high-grade  ore  is 
being  milled  in  the  plant  recently  in¬ 
stalled  on  the  Dead  Bull  mine,  near 
Oracle.  R.  L.  Oliver,  of  Oracle,  is  direct¬ 
ing  operations. 

►  The  Black  Range  Annex,  located  about 
two  miles  southeast  of  Boundary  Cone 
in  the  Oatman  district,  Mohave  County, 
has  been  bonded  for  $50,000.  Explora¬ 
tion  work  is  expected  to  commenee  soon. 
Pete  Ileson  holds  the  option  from  the 
Dave  Wright  estate. 

►  A  fourth  furnace  has  been  placed  in 
operation  at  the  Copper  Queen  smelter 
of  the  Phelps  Dodge  Corporation  at 
Douglas.  About  950  men  are  employed 
at  the  smelter.  H.  M.  Lavender,  of 
Douglas,  is  manager. 

►  The  Clara  mine,  near  Swansea,  owned 
by  S.  J.  Curtis,  of  Bouse,  is  being  oper¬ 
ated  under  lease  by  C.  S.  Cory.  The 
values  are  in  copper-gold  averaging  $25 
per  ton.  Ore  shipments  have  already 
been  forwarded  to  the  smelter. 

►  The  Bi-Metal  mine,  three  miles  south¬ 
west  of  Kingman,  is  shipping  300  tons 
of  gold  ore  monthly  to  the  Tom  Reed 
mill,  at  Oatman.  Claude  Wilkinson  is 
managing  the  property  under  option. 

►  A  30-ton  mill  has  been  completed  at 
the  Townsend  mine,  on  the  Bill  Williams 
River  in  southern  Mohave  County,  and  is 
now  treating  ore.  James  C.  Townsend, 
5001  East  Fourteenth  St.,  Long  Beach, 
Calif.,  is  president  of  the  company  and 
in  charge  of  operations. 


►  The  Tennessee-Schuykill  operations  at 
Chloride  are  handling  200  tons  of  ore 
through  the  company’s  flotation  plant 
daily.  Some  of  this  is  custom  ore.  About 
100  men  are  employed.  Jacob  Schoder,  of 
Chloride,  is  general  manager. 


COLORADO 

Gold  Output  Expected  to 
Show  Gain  for  Year 

Several  counties  indicate  substantial  in¬ 
creases  in  production  over  figures  for 
1937 — Aerial  tramway  at  Veta  Mines 
nears  completion — Mill  capacities  at  some 
properties  are  enlarged 

►  Charles  W.  Henderson,  field  supervis¬ 
ing  engineer  of  the  United  States  Bu¬ 
reau  of  Mines  at  Denver,  states  there 
will  be  no  decrease  in  the  State’s  out¬ 
put  of  gold,  silver,  and  copper  during 
1938,  but  lead  and  zinc  will  probably 
decline  because  of  low  metal  prices  dur¬ 
ing  the  current  year.  Some  of  the  rea¬ 
sons  for  his  statement  are:  the  Sunny- 
side  1,000-ton  mill  operated  longer  in 
1938  than  in  1937,  which  will  help  the 
totals  in  some  of  the  base  metals;  the 
Chain-O-Mines  produced  less  in  1938,  but 
at  the  A.S.&R.  property  at  Alice,  the 
250-ton  mill  operated  ten  months  dur¬ 
ing  the  year;  and  with  the  possible  ex¬ 
ception  of  Pitkin,  Gilpin,  Summit,  Lake, 
and  Dolores  counties,  all  other  counties 
will  probably  maintain  or  exceed  their 
1937  production.  Boulder,  Eagle,  and 
Teller  counties  show  good  increases;  and 
Clear  Creek,  Ouray,  and  San  Miguel 
counties  show  only  slight  gains.  The 
United  States  Vanadium  plant  at  Ura- 
van,  Montrose  County,  ran  the  260-ton 
mill  continuously  throughout  the  year. 

►  C.  M.  Glasgow,  general  superintendent 
of  the  Veta  Mines,  Inc.,  states  that  the 
new  tram  line  from  the  Pennsylvania 
tunnel  to  the  mill  is  nearing  completion. 
The  ore  bin  is  now  of  sufficient  size  to 
permit  mill  operation  in  case  of  trans¬ 
port  delay  due  to  bad  weather.  Mill 
capacity  has  been  increased.  A  large 
Marcy  ball  mill,  a  Dorr  classifier,  and  a 
new  six-cell  Denver  Sub-A  flotation  cell 
have  been  installed.  John  Ferguson  is 
mill  superintendent,  and  R.  H.  Sayre, 
of  Denver,  is  president. 

►  Butterfly  Consolidated  Mines  plans  en¬ 
largement  of  the  company’s  mill  at  Tel- 
luride,  according  to  Walter  Binner,  man¬ 
ager.  The  new  addition  will  enable  the 
organization  to  operate  two  separate  cir¬ 
cuits,  and  will  include  classifier,  tables, 
a  Marcy  ball  mill,  flotation  machines, 
filter,  and  complementary  apparatus.  The 
ore  occurs  in  diorite-monzonite  fissure 
veins,  averaging  3$  ft.  wide,  and  assay¬ 
ing  $6  to  $18  per  ton  in  gold,  silver, 
lead,  and  copper.  Considerable  develop¬ 
ment  work  has  been  done  on  the  No.  3 
level,  and  a  highly  mineralized  vein  has 
been  cut  in  the  Butterfly-Terrible  ground, 
adding  to  ore  reserves. 

►  Operations  at  the  new  Cameron  100- 
ton  flotation  mill  at  Cripple  Creek  indi¬ 
cate  that  recovery  averages  about  92  per 
cent.  Mill  heads  contain  about  0.12 
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DORR  TORO  THICKENERS 


HOW  IT  WORKS 
THE  SKETCH  ABOVE 
ILLUSTRATES  HOW  THE 
ARMS  SWING  UPWARD 
AND  BACKWARD  ON 
HINGES  WHEN  AN  OVER 
LOAD  IS  ENCOUNTERED 


A  CASE  STUDY  OF  AUTO¬ 
MATIC  OVERLOAD  RELIEF 

rh«  Machine: 

A  50  ft.  xIOft.  DorrTorq  Thickener. 
The  Operating  Conditions: 

Feed — 250  tons  per  day — 4.4  $p. 
gray,  ore — 95%  minus  325  M  4:1 
dilution. 

The  Overload: 

An  8  hour  power  shut  down,  700 
tons  of  slurry,  82%  solids,  packed 
5  ft.  above  rake  arms. 

The  Relief: 

"They  started  the  thickener  mecha¬ 
nism  and  looked  for  the  worst  to 
happen  —  either  bent  or  broken 
rakes — To  their  complete  surprise 
the  Torq  arms  lifted  about  1/^  feet 
vertically  and  then  started  forward 
without  any  trouble  whatsoever." 

—  I.  W.  J. 


THRIVE  ON  A  VARIABLE  FEED 

THE  nORR  TORQ  THICKENER  takes  in  its  stride  the  bad  going  with  the  good.  Its 
automatic  "knee  action"  rakes  step  high  over  overloads,  protecting 
the  entire  mechanism  against  stalling,  bending  or  breakage. 


If  the  going  gets  tough  and  the  torsional  load  mounts,  up  swing 
the  arms,  pivoting  at  the  center.  As  the  overload  is  reduced  and  the 
torsional  load  decreases,  the  arms  swing  down  to  their  normal 
operating  positions. 

No  ploughing  bodily  through  overloads.  No  unnecessary  straining 
or  twisting  of  the  machines.  No  manipulation  of  a  rake  lifting  device. 

You  can  sleep  contentedly  on  the  night  shift 
with  a  Dorr  Torij  Thickener  on  the  job. 


!H!  DORR  COMPANY  inc, 

ENGINEERS  •  570  Lexington  ikve..  New  York 

ATLANTA  •  TORONTO  •  CHICAGO  •  DENVER  •  LOS  ANGELES 


- DORR  TECHNICAL  SERVICES  AND  EQUIPMENT  ARE  ALSO  AVAILABLE  FROM  THE  FOLLOWING  COMPANIES: - 

NETHERLANDS:  Dorr-OliverN.V.  The  Hague*  ENGLAND:  Dorr-Oliver  Company  Ltd., London  *  GERMANY:  Dorr  Gcsellschaft.m.b.H.Berlin  *  FRANCE:  Soe. Dor r-Oliver, Paris 
ITALY:  S.A.I.  Dorr-Oliver,  Milan  .JAPAN:  Sank!  Eng.  Co.,  Ltd., Tokyo  •  SCANDINAVIA:  A.B.Hedemora,  Hedemora,  Sweden  •  AUSTRALIA:  Crossle  A  DuB  Pty.  Ltd.,Melbourne 
ARGENTINA:  Luis  Fiore,  Buenos  Aires  •  SOUTH  AFRICA:  Edward  L.  Bateman  Pty.  Ltd.,  Johannesburg  *  BRAZIL;  Oscar  Taves  *  Co.,  Rio  de  Janeiro 
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oz.  gold.  The  Cameron  plant  is  con¬ 
sidered  one  of  the  best  in  this  section. 
All  mill  equipment  is  on  one  floor,  per¬ 
mitting  simple  operation.  New  equipment 
installed  consists  of  a  Denver  Sub-A  flo¬ 
tation  machine,  an  ore-feeder,  a  Denver 
classifier,  Marey  ball  mill,  Telsmith 
Wheeling  crusher,  several  Wilfley  pumps, 
Stilphen  unit  heaters,  and  a  Scoby-type 
samplers.  Walter  O.  McClintock  is  mill 
superintendent. 

►  On  the  proposed  Cripple  Creek  drain¬ 
age  tunnel,  it  has  been  suggested  that 
the  WPA  furnish  all  labor  and  the  mine 
operators  furnish  the  supplies  and  ma¬ 
terial.  A.  H.  Bebee,  superintendent  of 
the  Carlton  interests,  is  favorable  to  the 
plan  and  expects  to  confer  with  the 
county  commissioners  on  details  of  the 
work  and  the  number  of  men  available 
in  the  district. 

►  Triple  T  Mining  Company  has  ordered 
a  large  crusher,  a  Caterpillar  tractor, 
and  dragline  for  the  Hoffman-Jefferson 
mines,  on  Crooked  Gulch,  in  Saguache 
County,  near  Crestone,  Colo.  E.  L. 
Knickerbocket  is  superintendent  and 
J.  H.  Triplett,  of  Carthage,  Mo.,  is 
president. 

►  Work  on  the  new  Kico- Argentine  mill 
is  progressing  nicely  and  if  weather  con¬ 
ditions  permit,  this  plant  is  expected  to 
be  completed  in  February. 

►  Using  an  air-lift  pump,  the  New  Elk- 
horn  shaft  at  Leadville,  is  being  un¬ 
watered.  Water  is  being  pumped  in  this 
manner  to  the  200-ft.  level,  where  centrif¬ 
ugal  pumps  bring  it  to  the  surface.  The 
shaft  has  been  unwatered  to  the  317-ft. 
level.  R.  T.  Walker,  well-knowm  geolo¬ 
gist  and  mining  operator,  is  doing  this 
work  for  the  purpose  of  obtaining  suffi¬ 
cient  data  to  determine  the  future  direc¬ 
tion  of  the  Canterbury  tunnel,  the  face 
of  which  is  about  6,000  ft.  northwest  of 
the  New  Elkhorn. 

►  The  Cloverdale  Mines  Company,  near 
Westcliffe,  have  opened  up  a  vein  of 
high-grade  ore,  and  after  fifteen  years 
of  steady  development  work,  made  a  pro¬ 
ducer.  A.  P.  Smith  is  president  and 
W.  B.  Porch  is  mine  manager. 

►  Two  new  duralumin  skips,  one  for  the 
Dooley  Leasing  Company  and  the  other 
for  Cameron  mine  were  recently  installed 
at  the  respective  mines.  These  skips 
made  by  the  Vulcan  Iron  Works,  Denver, 
are  said  to  be  about  600  lb.  lighter  than 
those  formerly  used  made  of  steel  and 
iron. 

►  In  the  Montezuma  section,  Walter 
Head  has  installed  a  new  air  compres¬ 
sor  on  the  New  York,  and  plans  to  in¬ 
crease  ore  shipments  to  the  St.  John’s 
mill.  George  Goodman  is  reported  to 
have  opened  up  3  ft.  of  ore  in  the  Bul¬ 
lion  mine.  Johnson  &  Associates  have 
remodeled  the  Colorado  Toledo  mill,  and 
will  soon  be  ready  for  treating  custom 
ore. 

►  The  newly  organized  Gregory-Bobtail 
Mining  Company  has  taken  over  the 
holdings  and  equipment  of  the  Gregory- 
Bates  Mining  Company,  which,  under 
the  direction  of  Robert  M.  Wheeler,  is  be¬ 
ing  made  ready  for  operation.  Stamp 
batteries  have  been  discarded  and  a  new 
Marcy  mill  has  been  installed. 


Annual  Meeting  of 
Air  Hygiene  Foundation 

►  More  than  200  executives  from  101 
industrial  concerns  attended  the  third 
annual  fall  meeting  of  Air  Hygiene 
Foundation  held  at  Mellon  Institute, 
Pittsburgh,  on  Nov.  17.  Executives  heard 
reports  on  latest  advances  in  protecting 
the  health  of  industrial  workmen  who 
lose  an  estimated  200  million  working 
days  yearly  because  of  illness. 

In  addition  to  the  technical  discussions, 
speakers  stressed  the  broad  benefits  for 
management,  labor,  and  the  community 
resulting  from  this  collective  effort  by 
employers  toward  improving  health  in 
industry. 

Among  those  who  spoke,  with  some  of 
the  addresses,  were :  Dr.  Willard  E. 
Hotchkiss,  Maurice  Falk  professor  of 
Social  Relations,  Carnegie  Institute  of 
Technology,  who  discussed  “Social 
Aspects  of  Industrial  Health.”  Philip 
Drinker,  chairman.  Preventive  Engineer¬ 
ing  Committee,  spoke  on  “Engineering 
Progress  Toward  Further  Protection  of 
Industrial  Health.”  T.  F.  Hatch,  New 
York  State  Division  of  Industrial  Hy¬ 
giene,  discussed  “State  Codes  for  Con¬ 
trol  of  Industrial  Health.”  Dr.  Leroy  U. 
Gardner,  director,  the  Saranac  Labora¬ 
tory,  gave  a  report  on  “Further  Re¬ 
searches  on  ‘Mixed’  Dusts  and  ‘Protector’ 
Dusts.”  The  program  included  findings 
from  researches  which  are  being  con¬ 
ducted  under  grants  from  Air  Hygiene 
Foundation. 
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Old  Lincoln  Mine  in  Pearl 
District,  Dewatered 

Property  will  be  prospected  by  diconond 
drilling — Plant  capacity  increased  at  the 
Mayflower  mine — Good  ore  found  at 
Lucky  Friday  and  Coeur  d'Alene  mines 

►  The  famous  old  Lincoln  mine,  a  large 
producer  for  many  years  in  the  Pearl 
district  of  Gem  County,  is  being  revived 
by  Eastern  owners.  The  property,  now 
known  as  the  Huron  Mines,  Inc.,  is 
owned  by  the  Manufacturers  Trust  Com¬ 
pany,  New  York,  which  is  represented 
at  Emmett  by  J.  L.  Fozard,  of  New 
York.  The  shaft  has  been  pumped  out 
and  a  crew  of  seven  men  has  been  work¬ 
ing  on  a  three-shift  basis.  A  diamond- 
drill  outfit,  complete  with  hoist  and  all 
equipment  for  core  explorations,  is  at 
the  mine. 

►  Addition  of  another  ball  mill  at  the 
Mayflower  mine  of  the  Texas-Owyhee 
Mining  Company  at  Quartzburg  has  in¬ 
creased  the  capacity  of  the  plant  to  be¬ 
tween  150  and  160  tons  daily,  according 
to  H.  C.  Murphy,  of  Boise,  manager. 
With  a  crew  of  80  men  the  Mayflower 
is  now  the  largest  lode  operation  south 
of  the  Salmon  River.  Recovery  from  the 
complex  ore  has  been  averaging  better 
than  $7  a  ton.  The  company  is  paying 
its  crew  time  and  one-half  for  the  six¬ 
teen  hours  they  work  over  the  44  hour 
limit  set  by  the  wage-and-hour  law. 


►  Silver  Summit,  in  the  Coeur  d’Alene 
district,  will  crosscut  to  its  vein  from  the 
600-ft.  shaft  level  as  soon  as  station 
facilities  can  be  completed,  according 
to  Harry  P.  Pearson,  of  Wallace,  man¬ 
ager.  Both  the  Sunshine  and  Polaris 
vein  systems  are  in  the  Silver  Summit 
ground  on  their  eastward  extension.  Dis¬ 
tance  to  the  vein  from  the  600  level  is 
estimated  at  480  ft. 

►  The  vein  in  the  west  drift  of  the 
Coeur  d’Alene  Mines  Corporation,  in  the 
Coeur  d’Alene  district  from  the  1,000- 
ft.  shaft  level,  has  widened  to  9  ft.,  car¬ 
rying  ore  running  10  to  15  oz.  of  silver 
with  streaks  of  high  grade  reported  run¬ 
ning  as  high  as  500  oz.  to  the  ton.  Ore 
is  being  hauled  to  the  Hercules  mill,  at 
Wallace,  for  treatment. 

►  Pine  Creek  Lead-Zinc  Mining  Company 
stockholders  met  in  Seattle  on  Dec.  5.  to 
increase  capitalization  from  $100,000  to 
$200,000  by  the  authorization  of  100,- 
OOO  shares  of  6  per  cent  non-cumulative 
preferred  stock  with  $1  par  value.  The 
company  owns  a  modern  flotation  mill¬ 
ing  plant  at  its  property  on  Pine  Creek, 
but  has  been  idle  for  a  number  of  years 
owing  to  low  zinc  prices.  H.  G.  Beal, 
of  Seattle,  is  secretary. 

►  Work  has  been  resumed  at  the  North 
Bunker  Hill  property,  in  the  Wardner 
district.  The  lower  tunnel  has  been 
retimbered  and  the  shaft  is  being  un¬ 
watered  with  plans  to  crosscut  to  the 
vein  from  the  300-and  500-ft.  levels. 
N.  T.  Hardy,  of  Kellogg,  is  president. 

►  Eighteen  to  twenty  inches  of  high- 
grade  silver  ore  is  reported  at  the  Lucky 
Friday  mine,  at  Mullan,  according  to 
John  Sekulic,  of  Mullan,  who  has  a 
five-year  bond  and  lease  on  the  prop¬ 
erty.  The  ore  assays  from  40  to  300  oz. 
of  silver.  It  is  being  hand-sorted  and 
will  be  shipped  by  truck  to  the  Bunker 
Hill  smelter,  at  Kellogg. 

►  Big  Buffalo  mine,  in  the  Elk  City  dis¬ 
trict,  bought  a  year  ago  by  William  B. 
Fryberger,  of  Duluth,  Minn.,  for  $150,- 
000,  will  be  explored  by  5,000  ft.  of 
diamond  drilling. 

►  The  mill  of  the  Gold  Producers,  Inc., 
at  Shoup,  Lemhi  County,  is  now  hand¬ 
ling  90  to  100  tons  daily  from  the  Gru- 
enter  mine.  It  is  estimated  that  300,- 
000  tons  of  milling  ore  are  available. 
Concentrates  are  being  shipped  to  Salt 
Lake.  Lawrence  L.  McLean,  formerly 
of  Colville,  Wash.,  is  manager. 

►  Owners  of  stocks  in  mines  of  the 
Coeur  d’Alene  district  have  received 
dividends  totaling  $3,091,192  during  the 
first  ten  months  of  the  current  year.  Of 
this  amount  the  6,500  stockholders  in 
the  Sunshine  Mining  Company  have  re¬ 
ceived  the  bulk  of  $2,679,876,  in  three 
quarterly  disbursements.  Owners  in  the 
Polaris,  the  district’s  newest  producer, 
have  benefited  to  the  amount  of  $220,- 
000.  Hecla  has  paid  $150,000.  Jack 
Waite  joined  the  list  this  year  with  a 
payment  of  $41,316. 

►  The  Clayton  mine,  in  Lemhi  County, 
shipped  concentrates  during  September 
and  October  that  showed  a  net  value  of 
$16,994.28,  obtained  from  four  cars  of 
ore,  averaging  94.14  oz.  silver  and  65.68 
per  cent  lead.  Net  value  per  ton  was 
$99.63.  Mining  costs  for  the  nine  months 
of  1938  averaged  $1.08  per  ton,  and 
milling,  $1.04  per  ton,  for  a  total  of 
$2.12  per  ton. 
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EASY  TO  SERVICE  AND  MAINTAIN 

Full  force-feed  lubrication,  and  precision-type  shell  bearings  which 
eliminate  “scraping  in",  reduce  bearing  maintenance.  Small  parts 
are  easy  to  handle,  accessible  and  inexpensively  replaced.  Many 
maintenance  jobs  are  eliminated  because  of  the  high  efficiency  of 
the  Type  S  combustion  system,  the  controlled,  high-velocity  cooling, 
and  the  non-clogging  feature  of  the  single-hole  injection  nozzles. 

Other  I-R  Products  include:  Gas  Engines,  Compressors,  Pumps,  Condensers, 
Rock  Drills,  Pneumatic  Tools,  and  Refrigerating  Units. 


6  sizes ....  175  to  460b.hp.  on  continuous  full-load  service . . .  600  rpm. . . .  4-cycle,  10“x  12“  cylinders. .  .Bulletin  10110 


IT  IS  EASY  TO  TRANSPORT 

Engines  can  be  shipped  by  truck,  fully 
assembled.  The  460-hp.  size  weighs  12 
tons,  and  the  175-hp.  size  6V2  tons.  For 
airplane  transportation  or  movement 
over  steep,  mountainous  roads,  all  en¬ 
gines  can  be  shipped  disassembled,  _  ^ 
making  the  maximum  weight  of  the  heaviest  piece  2V2  tons  on  the 
largest  engine. 
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This  Type  S  furnishes  power  for  a  silver  concentrate  mill, 


EASY  TO  OPERATE 

Because  nothing  has  been  omitted  that  would  aid  in  rehability,  safety 
and  ease  of  operation,  an  experienced  operator  is  not  required. 


COMPACT  AND 

EAST  TO  INSTALL 


Rigging  expense,  building  costs  and  size 
of  foundation  are  reduced  because  the 
Type  S  is  compact,  comparatively  tight 
in  weight  and  usucdly  shipped  fully 
assembled. 


A  6-cylinder  Type  S  engine  which  furnishes  power  in 
a  gold  mine. 
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Ingen^oll  -Rand 

^  11  BROADWAY.  NEW  YORK.  N.  Y.  .5  :  ' 


RELIABLE 

The  Type  S  is  rated  and  built  for  continuous  full-load  service.  65,000 
horsepower  of  Ingersoll-Reuid,  4-cycle,  10“  x  12“  engines  in  service 

today  prove  its  reliability.  _ _ , 

— -  [  ■  j  -.irzL  -  [■  ' 

ECONOMICAL  TO  OPERATE  -  |  - 

The  extremely  low  fuel  consumption  of  |  Z  i  L  I_i.. _ 

theTypeSengine— .381b. per  b.hp.-hr.  jw  -  i  j 

— is  equal  to  that  of  the  very  largest  j  -  ■  j  -  - 

Diesels.  5 
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INTERNATIONAL  problems  are  be¬ 
ing  set  up  for  the  attention  of  Con¬ 
gress  in  a  fashion  that  is  quite  dif¬ 
ferent  than  ever  before  under  the 
New  Deal.  The  President  recognizes 
that  these  problems  must  not  become 
partisan  issues.  Evidence  of  this  is 
clear  in  his  naming  of  Governor  Alf  M. 
Landon  as  a  member  of  the  delegation 
to  assist  Secretary  of  State  Hull  at 
Lima,  Peru,  this  month  (December). 
Other  than  political  considerations  also 
governed  the  selection  of  that  group, 
which  includes  spokesmen  of  both  A.  F. 
of  L.  and  C.  I.  O. ;  but  the  result  is 
really  a  united  front  of  all  parties  and 
interests  believed  important  in  deter¬ 
mining  subsequent  legislative  action  in 
Washington  w'hen  the  conference  find¬ 
ings  come  up  for  Senate  ratification. 

Financial  burdens  of  tremendous  mag¬ 
nitude  will  be  assumed  in  the  authoriza¬ 
tion  for  new  military  facilities.  But 
the  actual  spending  next  year  may  not 
be  more  than  a  quarter  of  a  billion  dol¬ 
lars  above  that  which  was  contemplated 
before  Munich.  There  is  no  doubt,  how¬ 
ever,  that  the  President  has  taken  such 
a  stand  with  respect  to  preparedness  for 
the  Western  hemisphere  that  there  will 
be  no  backing  down,  regardless  of  the 
political  controversies  which  may  be 
stirred  in  Congress.  It  is  not  expected, 
however,  that  the  newly  enthused  Re¬ 
publican  members  of  Congress  will  use 
this  subject  Very  much  in  any  effort 
to  embarrass  the  President.  In  times 
of  strain,  that  “just  isn’t  done,  don’t 
you  know.” 

Trade  Agreements 

INDUSTRIALISTS  appear  genuinely 
pleased  with  the  British  and  Cana¬ 
dian  trade  agreements  signed  on 
Nov.  17.  The  numerous  cuts  in  tariff 
appear  to  have  been  selected  in  a  fashion 
much  less  embarrassing  to  many  divi¬ 
sions  of  business  than  had  been  feared. 
There  seems  to  have  been  a  collective 
sigh  of  relief  when  the  terms  of  these 
near-treaties  became  known. 

But  the  mining  industry  is  not  con¬ 
spicuous  among  those  pleased.  Conces¬ 
sions  to  Canada  included  a  number  of 
products  which  seems  to  cause  consider¬ 
able  anguish,  but  even  there  the  cuts 
have  been  less  than  were  frequently 
forecast  some  months  ago.  Most  im¬ 
portant  commodities  from  the  standpoint 
of  the  miner  are  nickel,  aluminum,  zinc, 
cadmium,  ferro-alloys,  and  such  mineral 
products  as  lead,  pigments,  plated  ware, 
boron  carbide,  and  a  variety  of  non- 
metallics,  both  crude  and  processed.  In 
a  number  of  instances  the  fact  that 
goods  were  bound  on  the  free  list  is  far 
more  significant  than  the  tariff  cuts  on 
other  commodities. 

It  seems  obvious  that  the  dominating 
influences  w’hich  governed  the  trade  ne¬ 
gotiations  had  little,  if  anything,  to  do 
with  mining  and  minerals.  Outstanding 
achievements  of  the  State  Department 
were  really  increased  opportunity  to 
reach  British  markets  with  manufac¬ 
tured  foods,  machinery,  and  such  equip¬ 
ment  as  automobiles,  typewriters,  and 
the  like. 

Some  keen  analysts  of  the  interna¬ 
tional  trade  situation  are  warning  that 
a  substantial  influx  of  British  goods 
may  be  expected  soon.  But  these  same 


By  Special  Correspondent 

forecasters  point  out  that  the  outflow  of 
American  goods  will  follow  rather 
promptly  thereafter,  being  delayed  only 
a  bit  because  generally  it  takes  a  little 
longer  to  get  ready  for  marketing  manu¬ 
factured  products  than  for  importing 
of  the  raw  materials  on  which  numerous 
concessions  have  been  made. 

The  outstanding  significance  of  the 
whole  affair  is  not  industrial  at  all;  it 
is  mainly  political  in  an  international 
sense.  By  this  group  of  important  ac¬ 
tions,  the  English-speaking  peoples  of 
the  world  have  declared  an  intention  to 
cooperate  in  business  matters.  This,  the 
rest  of  the  world  well  understands,  means 
also  in  matters  of  international  econ¬ 
omy  and  perhaps  even  cooperation  in 
defense.  Thus  the  two  most  important 
world  democracies  announce  themselves 
as  allies.  France,  usually  spoken  of  as 
the  third  important  democracy,  now 
classes  only  as  a  third-rate  power. 

Zinc  Tariff 

UALMS  OF  CONSCIENCE  evi¬ 
dently  disturbed  State  Department 
negotiators  when  reducing  the  zinc  duty 
in  the  Canadian  trade  agreement.  The 
official  explanation  from  the  State  De¬ 
partment  regarding  this  action  fairly 
well  pictures  the  Administration  philo¬ 
sophy  in  such  matters.  That  statement 
was : 

“The  duty  on  zinc  ore  (based  on  zinc 
content)  has  been  reduced  from  IJto  IJc. 
per  pound,  or  by  20  per  cent,  with  a 
corresponding  reduction  from  If  to  l§c. 
per  pound  on  zinc  metal.  The  United 
States  is  the  world’s  largest  producer 
of  zinc,  but  its  consumption  is  so  great 
that  in  the  last  few  years,  imports,  chief¬ 
ly  of  ore  and  unrefined  metal,  have  ex¬ 
ceeded  exports;  the  excess,  however,  has 
been  a  very  small  fraction  of  domestic 
consumption.  A  large  part  of  the  im¬ 
ports  enter  free  of  duty  for  treatment 
in  bond  and  reexport,  and  another  con¬ 
siderable  part  goes  into  articles  which 
are  exported  with  benefit  of  drawback. 
Prices  of  zinc  fluctuate  widely  and  the 
duty  on  the  ore  has  been  equivalent  to 
from  33  to  109  per  cent  ad  valorem 
and  that  on  zinc  metal  to  from  33  to 
65  per  cent  ad  valorem  in  recent  years. 
The  domestic  price  of  zinc  has  usually 
exceeded  the  London  price  by  not  much 
less  than  the  duty.  The  zinc-mining  in¬ 
dustry  is  important  in  a  number  of 
American  states.  The  rates  fixed  in  the 
agreement  will  leave  substantial  protec¬ 
tion  for  the  domestic  producers  of  this 
commodity.  Zinc  is  an  important  ma¬ 
terial  for  various  American  manufac¬ 
turing  industries.” 

On  Nov.  21  the  domestic  price  of  zinc 
dropped  from  5.05c.,  St.  Louis  basis  for 
Prime  Western  to  4.75c.  St.  Louis  and 


on  Nov.  26  the  price  of  zinc  concentrate 
in  the  Tri-State  area  dropped  from 
$34.00  to  $30.50  per  ton. 

Cadmium  Tarili 

The  following  terse  comment  illustrat¬ 
ing  the  superficial  reasoning  and  mis¬ 
information  that  apparently  guided  ne¬ 
gotiations  in  the  trade  agreement  on 
cadmium  appeared  in  the  Nov.  24  issue 
of  E.4rM.J.  Metal  and  Mineral  Markets: 

“As  if  the  reduction  in  the  zinc  duty 
were  not  enough  to  contend  with,  the 
agreement  with  Canada  lowers  the  tariff 
on  cadmium,  largely  a  byproduct  of  the 
zinc  industry,  by  exactly  50  per  cent. 
And  the  following  warped  information 
on  cadmium  is  contained  in  the  official 
analysis  that  led  to  the  change  in  the 
duty: 

“Cadmium. — The  duty  on  cadmium  has 
heen  lowered  from  15  to  7.50c.  per  pound. 
This  metal  is  a  byproduct  of  the  copper 
refining  industry,  and  constitutes  only  a 
very  small  fraction  of  that  industry’s  prod¬ 
ucts.  The  use  of  cadmium  has  increased 
rapidly  in  recent  years,  especially  for  auto¬ 
mobile  bearings.  United  States  copper  re¬ 
fineries  have  been  unable  to  supply  these 
growing  requirements  and  imports  have 
risen  sharply.  The  price  has  advanced 
greatly,  the  average  unit  value  of  imports 
in  19S7  being  over  four  times  higher  than 
in  1933  and  193i.” 

We  would  like  to  be  charitable  and 
believe  that  the  use  of  the  words  “cop¬ 
per  refineries”  occurred  because  of  one 
of  those  mental  lapses  that  most  every¬ 
body  is  familiar  with.  But  the  new 
use  for  cadmium  came  with  such  speed 
that  the  industry  itself  could  not  prop¬ 
erly  appraise  the  situation  that  obtained 
during  the  period  of  excitement  that 
followed  the  first  news  of  the  discovery 
that  cadmium  was  to  play  an  important 
part  in  the  automobile  industry.  Ford 
is  still  using  the  cadmium  bearing  and 
is  obtaining  the  metal  at  much  lower 
prices  than  those  named  during  1937. 
Owing  to  the  recent  depression  produ¬ 
cers  have  a  surplus  of  cadmium  on  their 
hands  and  are  offering  the  metal  in  or¬ 
dinary  commercial  forms  at  65c.  per 
pound.  The  London  market  is  down  to 
about  55c.  per  pound.  A  year  ago  the 
price  of  commercial  sticks  was  $1.25  per 
pound  in  the  United  States  market  and 
it  appears  that  those  engaged  in  draw¬ 
ing  up  the  trade  agreement  must  have 
used  1937  as  an  average  year  for  cad¬ 
mium.” 

As  a  result  of  the  lower  tariff  the 
price  of  domestic  cadmium  was  lowered 
to  60e.  per  pound  on  Nov.  22. 

Nepheline  Syenite 

A  NOVEL  TYPE  of  tariff  plan  is  ap¬ 
plied  in  the  Canadian-American 
trade  agreement  with  respect  to  nephe¬ 
line  syenite.  The  State  Department  in¬ 
terpretation  of  this  is: 

“This  commodity  is  not  specifically 
named  in  the  Tariff  Act,  but  the  crude 
form  is  at  present  free  of  duty  under 
a  ‘basket’  paragraph,  and  the  ground 
product  is  dutiable  under  another  basket 
paragraph.  This  is  a  new  article  of 
commerce,  production  of  which  thus  far 
has  been  virtually  confined  to  Canada. 
Nepheline  syenite  may  be  substituted  for 
feldspar  in  certain  important  uses,  and 
the  new  agreement  consequently  pro¬ 
vides  a  safeguard  for  the  domestic  feld¬ 
spar  industry.  Crude  nepheline  syenite 
is  bound  free  of  duty  but  subject  to  a 
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OUCYRUS 

'Mdnighan 


Swinging  an  8-yard  bucket  on  a  165-foot 
boom,  A.  J.  Schrader's  Bucyrus-Monighan 
6160  strips  cool  deposits  nearTaylor,  Penn 


or  HARD 

raglin^< 


^Digging! 

The  simplicity  and  strength  of  the  Bucyrus- 
Monighan  Walking  Dragline  fit  it  for  the 
prpblems  presented  by  this  kind  of  dragline 
stripping.  Notice  the  wide,  welded,  pipe- 
l^ed  boom  and  wide-spread  A-frame.  Note 
t^e  interlocking  pattern  of  the  design  .  .  . 
here  is  great  strength  to  stand  the  strains  of 
ibeed  plus  light  weight  to  release  maximum 
power  for  moving  pay-load.  These  big  out¬ 
put  walking  draglines  come  in  a  complete 
ffcange  of  sizes — each  has  the  stuflF  it  takes  to 
■jstand-up  and  handle  the  toughest  of  drag- 
?  line  digging  with  a  big  margin  of  economy 
j  over  older  methods.  Find  out  what  these 
savings  would  be  on  your  job.  Manufactured 
by  Bucyrus-Monighan  Company,  Chicago,  Ill. 


reservation.  If  the  imports  (of  the 
crude  and  ground  material  combined) 
in  any  year  exceed  50,000  tons  the  Gov¬ 
ernments  of  the  United  States  and  Can¬ 
ada  will  consult  with  regard  to  the 
measures  to  be  taken.  If  no  agreement 
is  reached,  the  United  States  reserves 
the  right  to  impose  a  customs  duty  on 
imports  in  excess  of  the  quantity  men¬ 
tioned;  in  the  case  of  the  ground  prod¬ 
uct  this  charge  would  be  additional  to 
the  present  duty,  fixed  at  15  per  cent 
by  the  agreement.  This  arrangement 
will  permit  considerable  expansion  of 
Canada’s  trade  in  this  new  material  and 
Avill  enable  United  States  industry  to 
use  it  for  those  purposes  for  which  it  is 
peculiarly  suited.” 

"Stockpile"  Controversy 

CONGRESS  will  reconsider  soon  the 
legislation  proposing  that  Uncle 
Sam  build  a  great  stockpile  of  minerals 
and  metals  for  which  interrupted  imports 
might  be  serious.  Commodities  like  man¬ 
ganese,  chromium,  tin,  antimony,  sheet 
mica,  crucible-grade  graphite,  and  a 
number  of  others  will  be  under  consid¬ 
eration.  It  is  e.xpected  that  the  Presi¬ 
dent  will  support  the  bill  which  was 
drafted  a  year  ago  by  a  committee  repre¬ 
senting  five  of  the  executive  depart¬ 
ments:  War,  Navy,  State,  Commerce,  and 
Interior.  The  fact  that  all  these  de¬ 
partments  advocate  the  measure  indi¬ 

cates  that  no  international  complications 
are  expected.  But  there  is  plenty  of 

controversy  arising  over  a  couple  of 

domestic  issues. 

Some  of  the  members  think  that  the 
Mining  and  Metallurgical  Society  of 
America,  though  advocating  the  measure 
as  a  whole,  should  oppose  two  features 
of  the  bill.  These  critics  of  detail  (im¬ 
portant  but  still  no  more  than  detail) 
do  not  want  the  President  to  have  any 
authority  to  use  material  from  such 
stockpile  in  even  a  major  emergency,  un¬ 
less  military  contingencies  are  involved. 
The  same  critics  also  oppose  some  of  the 
exploration  and  development  work  pro¬ 
posed  by  the  bill  to  be  done  by  the  In¬ 
terior  Department. 

Supporters  of  the  measure,  who  seem 
to  have  much  the  better  of  the  argument 
around  Washington,  reply  about  as  fol¬ 
lows:  (1)  To  prevent  the  President  from 
using  a  mineral  stockpile  owned  by  Uncle 
Sam  in  the  case  of  bona  fide  non-mili¬ 
tary  emergency  is  to  imply  that  the 
President  cannot  be  trusted.  There 
seems  to  be  no  ground  in  past  experi¬ 
ence  for  believing  that  such  a  stockpile 
when  it  is  developed  a  few  years  hence 
would  ever  be  used,  as  the  critics  fear, 
for  political  purpose,  or  to  discipline 
a  domestic  industry.  This  provision  for 
non-military  emergencies  is  probably  not 
very  important,  but  it  is  likely  to  stay 
in  the  bill  if  it  passes.  (2)  Opposition 
to  development  work  by  the  Bureau  of 
Mines  and  the  United  States  Geological 
Survey  roots  in  either  of  two  sorts  of 
fallacious  reasoning,  according  to  the 
advocates  of  the  legislation.  They  say 
that  the  critics,  taking  such  stand,  must 
assume:  Either,  that  we  know  plenty  al¬ 
ready  about  mineral  resources,  and  how 
to  put  them  into  use  in  an  emergency  on 
short  notice.  Or,  these  bureaus  can’t 
*  be  trusted  in  to  further  our  knowledge 
on  these  important  matters. 


Apparently,  the  critics  deny  both  of 
these  alternatives.  Their  side  of  the 
argument  seems  to  go  something  like 
this:  The  bureaus  of  the  Interior  De¬ 
partment  are  trying  to  sharpen  their 
appropriation  axes  to  the  tune  of  half 
a  million  dollars  a  year  on  the  pre¬ 
paredness  grindstone.  The  kind  of  things 
that  these  bureaus  would  do  might  give 
us  more  knowledge ;  but  those  things 
are  just  as  likely  to  result  in  competi¬ 
tion  with  present  industry.  That  is  un¬ 
reasonable,  and  may  be  in  nature  quasi- 
subsidized.  The  bureaus,  though  start¬ 
ing  with  the  best  of  intentions,  which 
every  one  admits,  might  find  themselves 
forced  for  political  reasons  into  such  im¬ 
proprieties  as  would  represent  competi¬ 
tion  by  government  activity  with  what 
should  be  wholly  commercial  enterprise. 

Both  sides  of  the  argument  can  be 
made  to  sound  logical.  Both,  however, 
seem  to  dodge  the  real  issue,  which  has 
little  to  do  with  Interior’s  bureau  ac¬ 
tivities.  This  real  cause  of  controversy 
is  roused  by  a  desire  of  certain  domes¬ 
tic  producers  to  have  their  present  un¬ 
economic  business  stimulated  or  sub¬ 
sidized  regardless  of  the  quality  of  the 
product  which  Uncle  Sam  would  have  to 
buy  from  them. 

In  half  a  dozen  cases,  it  seems,  this 
sort  of  difficulty  would  not  be  very  dif¬ 
ferent  than  the  battle  of  last  year  over 
the  quality  of  manganese  compounds  spe¬ 
cified  when  the  Navy  Avas  trying  to  build 
up  a  small  stockpile.  It  was  then 
charged  that  specifications  were  being 
written  to  permit  use  of  the  material 
from  domestic  sources  even  though  stock¬ 
piles  so  created  did  not  serve  the  real 
purpose  intended  of  making  highest- 
grade  reserves  available  to  help  out  in 
case  of  emergency.  Some  of  the  chro¬ 
mium  battle  was  not  essentially  different. 

The  advocates  of  specifications  for 
only  high-grade  materials  urged  that  pol¬ 
icy  for  three  important  reasons: 

1.  The  shock  of  changing  commercial 
operations  at  the  time  of  emergency  is 
eliminated  if  only  high-grade  commer¬ 
cial  reserves  of  ore  or  metal  are  in  the 
stockpile. 

2.  Such  high-grade  reserves  may  often 
be  used  mixed  with  low-grade  domestic 
material,  serving  as  a  “sweetener”  and 
making  otherwise  unacceptable  domes¬ 
tic  goods  commercially  workable  in  an 
emergency. 

3.  The  high-grade  reserves  give  a  max¬ 
imum  of  total  protection  values  for  each 
million  dollars  invested. 

These  and  many  other  less  important, 
but  still  controversial,  aspects  of  the 
bill  are  likely  to  be  thrashed  out  in 
hearings  by  Congressional  committees 
if  the  Administration  really  puts,  a  push 
back  of  this  bill.  Initially,  the  bill  is 
likely  to  be  just  like  the  one  which  in 
the  last  Congress  was  known  as  the 
Thomas  Bill,  S.  4012.  (See  E.dMJ.  of 
last  year  for  frequent  references.) 

Strategics  Survey 

Minerals  of  a  strategic  or  critical 
nature  are  to  be  resurveyed  imme¬ 
diately  as  a  part  of  the  preparedness 
studies  of  the  War  Department.  Work¬ 
ing  as  a  mineral  advisory  committee  to 
the  Assistant  Secretary  of  War  there  is 
now  organized  a  small  group  of  mineral 
economists  representing  industrial,  edu¬ 


cational,  and  governmental  groups,  under 
the  chairmanship  of  Arthur  C.  Dwight. 
This  committee  is  charged  with  the  re¬ 
sponsibility  of  bringing  up  to  date  the 
Government’s  knowledge  on  these  im¬ 
portant  mineral  commodities,  so  that 
necessary  plans  may  be  made  by  the 
War  Department  through  the  Assistant 
Secretary  of  War,  who  by  Congressional 
act  is  charged  with  the  responsibility 
for  all  these  matters. 

This  committee  will  call  on  a  substan¬ 
tial  number  of  outside  specialists  in 
order  to  cover  completely  all  aspects  of 
the  important  questions.  It  is  expected 
that  the  resulting  reports,  which  will 
presumably  be  confidential  in  nature, 
will  treat  of  substantially  the  same  sub¬ 
jects  as  did  “International  Control  of 
Minerals.”  That  document  was  the  re¬ 
sult  of  a  joint  study,  published  in  1925 
by  A.I.M.E.  and  the  Mining  and  Met¬ 
allurgical  Society  of  America. 

Several  of  those  who  served  on  the 
old  undertaking  are  active  in  the  new 
committee.  Officials  express  the  hope 
that  the  requests  for  information  which 
go  out  as  a  part  of  this  resurvey  will 
have  the  prompt  and  comprehensive  at¬ 
tention  which  the  national  interest  seems 
to  require.  If  there  be  information  that 
must  be  retained  as  confidential  for  the 
guidance  of  policy  makers  in  Washing¬ 
ton,  arrangements  can  be  made  to  safe¬ 
guard  these  facts,  it  is  expected.  The 
important  thing  will  be  to  get  all  of 
the  important  facts  so  that  Uncle  Sam 
may  know  just  where  and  how  fast  he 
can  get  necessary  mineral  supplies  should 
sources  of  import  be  cut  off. 

News  "Fines" 

Silver  Buying — Certain  financial  ex¬ 
perts  have  urged  that  the  United  States 
Treasury  be  protected  against  “further 
useless  expenditure”  of  public  funds  by 
stopping  the  buying  of  silver.  That  ac¬ 
tion  will  be  taken  with  reference  to  for¬ 
eign  silver  only  when  it  ceases  to  be  im¬ 
portant  as  a  part  of  our  Latin-American 
dealings,  particularly  those  with  Mexico. 
There  is  still  less  chance  of  accommodat¬ 
ing  these  economy-minded  folks  with 
reference  to  newly  mined  domestic  silver. 
Even  in  a  post-election  period  this  metal 
is  too  important  in  the  mining  states. 

Mine  “Executives” — There  Is  grow¬ 
ing  evidence  that  foremen  and  others 
who  actually  labor  in  much  the  same 
way  as  those  whom  they  direct  will  not 
be  exempted  from  the  44-hour  week 
under  any  claim  that  they  are  employed 
in  “executive  or  supervisory”  capacity. 
Unless  such  men  have  the  authority  to 
hire  and  fire,  and  do  little  of  the  same 
class  of  work  as  their  subordinates,  they 
are  not  likely  to  rate  such  exemption,  it 
now  appears. 

Mexican  Quandary  —  The  United 
States  would  like  to  meddle  with  certain 
Mexican  Government  policies  affecting 
minerals,  which  are  quite  as  serious  as 
those  affecting  petroleum.  The  main 
obstacle  is  the  probable  Latin-American 
reaction.  There  is  fear  that  the  West¬ 
ern  hemisphere  unity  of  defense  may  be 
more  important  to  Uncle  Sam  than  the 
very  evident  losses  suffered  by  industries 
in  Mexico  or  other  near-by  countries. 
This  largely  accounts  for  the  ineffective 
procedures  of  the  State  Department  in 
discussions  with  Mexico. 
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Angles  of  the  Wage-and-Hour  Law  in 
the  Non-ferrous  Metal-mining  Industry 


Effective  on  oct.  24,  the  Fair 

Labor  Standards  Law,  according  to 
Administrator  Andrews,  raised  the  pay 
of  750,000  persons  and  lowered  working 
time  of  approximately  1,500,000.  The 
mining  industry  has  sought  to  comply 
with  the  law,  and  a  brief  review  of  first 
reactions  on  employees  and  employers  in 
some  of  the  mining  states  is  of  interest. 
Mr.  Andrews  when  questioned  from  Butte 
whether  gold-mine  operators  were  sub¬ 
ject  to  the  law  advised: 

“The  .\dmini8tration  has  no  power  under 
the  act  to  exempt  the  gold-mining  industry 
from  the  application  of  the  law.  Whether 
the  gold-mining  industry  under  the  existing 
economic  situation  with  reference  to  gold 
is  subject  to  the  Fair  Labor  Standards  Act 
is  ultimately  a  question  of  interpretation 
for  the  courts,  and  the  administrator  has 
no  power  to  issue  any  binding  ruling.” 

NEVADA — Effects  of  the  wage-hour 
law  in  Nevada  are  as  yet  perceptible 
only  in  the  copper  mines  of  the  Ely  or 
Robinson  district.  White  Pine  County, 
where  large  numbers  of  men  are  em¬ 
ployed.  Mine  forces  here  have  been 
increased  to  meet  the  hour  requirements 
of  the  law,  with  resulting  decrease  in 
workers’  income,  and  the  outcome  has 
been  intense  and  growing  dissatisfaction 
on  the  part  of  the  workmen.  In  precious 
metal  mines  of  the  State  generally,  a 
rescaling  of  the  nominal  hourly  wage 
leaves  the  situation  virtually  unaltered; 
men  work  the  same  number  of  hours 
for  the  same  pay  as  formerly,  since  no 
mine  workers  have  received  as  little  as 
the  25c.  hourly  minimum  prescribed  by 
the  act.  * 

Under  this  practice,  application  of 
the  law  involves  an  infinitely  greater 
amount  of  bookkeeping,  with  some  con¬ 
fusion  among  workers,  and  both  em¬ 
ployers  and  employees  decry  the  meas¬ 
ure  as  needless,  without  benefit  to  the 
miner  and  as  a  potential  source  of  added 
expense  and  labor  unrest.  Also,  both 
employers  and  workers  hold  that  appli¬ 
cation  of  the  law  involves  enforced  hir¬ 
ing  of  incompetent  labor  in  the  mines 
and  consequent  impairment  of  labor  effi¬ 
ciency.  Some  added  expense  is  indi¬ 
cated  as  a  result  of  increased  housing 
requirements  and  more  office  work. 
Among  employers,  it  appears  to  be  the 
consensus  that  whereas  the  law’s  effect 
on  the  industry  is  not  yet  apparent,  no 
adequate  appraisement  of  its  final  effect 
is  possible  until  the  administrative  agen¬ 
cy  makes  clear  the  status,  interstate  or 
intrastate,  of  mining  and  metal  pro¬ 
ducing  projects  of  various  types,  as 
well  as  its  interpretation  of  hour  re¬ 
quirements  under  the  act. 

UTAH — Operators  of  mines,  mills,  and 
smelters  are  collaborating  to  overcome 
the  handicap  of  the  44-hour  week  as 
provided  for  by  the  wages  and  hours 
act.  The  consensus  of  opinion  seems  to 
be  that  the  terms  of  the  act  do  not  read¬ 
ily  conform  to  the  needs  of  the  industry. 
The  Utah  statutes  provide  for  an  eight- 
hour  day  from  “collar-to-collar.”  In  or¬ 
der  to  conform  with  both  the  Federal 
and  the  State  law,  operators  of  mines 


and  metallurgical  plants  are  trying  out 
a  five-day  week,  eight  hours  daily.  This, 
it  is  agreed,  is  not  the  best  arrangement 
because  it  allows  the  men  employment 
for  only  five  instead  of  six  days.  But 
operators  feel  that  they  cannot  ask  min¬ 
ers  to  come  back  on  the  sixth  day  for 
only  a  four-hour  shift.  Some  students 
of  the  problem  have  suggested  that  per¬ 
haps  the  solution  would  be  for  metal- 
mine  operators  and  employees  to  enter 
an  agreement  that  a  working  day,  like 
that  defined  by  the  contract  governing 
coal-mine  operations,  should  consist  of 
seven  hours  “at  the  face.”  Another 
suggestion  contends  that  the  best  policy 
would  be  to  work  eleven  consecutive  days, 
with  three  days  of  rest  every  two  weeks. 
Before  any  policy  satisfactory  to  both 
employers  and  employees  can  be  defin¬ 
itely  adopted,  there  must  be  more  time 
for  trial. 

IDAHO — ^Adjustments  in  the  Coeur 
d’Alene  mining  district  were  necessary 
to  comply  with  the  new  Federal  wage- 
hour  law,  but  these  were  made  with  very 
little  disturbance  in  the  usual  routine. 
With  one  exception,  the  larger  operators 
took  the  full  step  of  the  ultimate  hour 
limit  and  placed  their  plants  on  a 
straight  40-hour  week  of  five  eight-hour 
days.  This  was  done  by  the  Bunker  Hill 
&  Sullivan,  the  Federal  Mining  &  Smelt¬ 
ing  Company,  Hecla  Mining  Company, 
and  others.  At  the  Sunshine  mine,  three 
shifts  have  been  used  for  several  years, 
and  the  six-day  rule  was  maintained  with 
seven  hours  and  twenty  minutes  to  the 
working  shift  for  a  44-hour  week.  Start¬ 
ing  and  quitting  time  remain  the  same 
as  before,  but  lunch  periods  were  in¬ 
creased  from  30  to  40  minutes.  Daily 
wages  remain  the  same,  but  hourly  rates 
are  set  on  the  basis  of  seven  hours  and 
twenty  minutes  per  day. 

At  properties  where  wages  are  on  a 
daily  base,  the  cut  from  six  to  five  days 
means  the  loss  of  one  day’s  wage  from 
each  week’s  pay  envelope  for  the  miners. 
Few  additional  men  are  required,  but 
an  increase  in  underground  mechaniza¬ 
tion  will  no  doubt  be  more  seriously  con¬ 
sidered  to  hold  down  production  costs. 
At  the  mills  and  smelters,  additional 
men  were  required,  as  these  plants  oper¬ 
ate  on  a  three-shift  basis. 

Complaints  have  been  heard  from 
mines  in  remote  areas  where  the  miners 
are  provided  quarters  in  company  bunk- 
houses  and  means  of  recreation  are 
slight.  These  miners  would  rather  work 
seven  days  of  eight  hours  each  rather 
than  sit  idly  around  camp  and  lose  two 
days’  pay  each  week  while  their  board 
bills  continue  without  interruption. 
These  groups  are  asking  for  amendments 
that  would  allow  them  to  accumulate  ex¬ 
tra  time  by  continuous  work  and  then 
take  their  lay-off  during  the  summer  of 
a  full  month  or  whatever  time  they  might 
have  to  their  credit  above  the  hours  fixed 
by  the  law. 

TRI-STATE — Wages  in  the  Tri-State 
district  have  been  well  above  the  25c 
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minimum,  so  no  adjustments  were  neces¬ 
sary  to  comply  with  the  Fair  Labor  Stan¬ 
dards  Act.  Most  of  the  mines,  mills,  and 
tailings  re-treatment  plants  have  put 
men  on  a  schedule  of  five  eight-hour  days. 
As  practically  all  the  mines  had  just  in¬ 
creased  their  operating  schedules  from 
three  or  four  days  per  week  to  five  days, 
no  adjustments  were  necessary  for  these 
operations.  In  the  case  of  tailings  re¬ 
treatment  mills  which  operate  seven  24- 
hour  days,  swing  crews  are  used.  This 
necessitates  the  employment  of  seven  men 
where  five  men  were  employed  before. 
Since  most  re-treatment  mills  have  a 
total  crew  of  about  30  men,  this  did  not 
cause  any  large  increase  in  employment. 
A  few  such  mills  changed  from  three 
eight-hour  shifts  per  day  to  four  six- 
hour  shifts.  This  increased  the  number 
of  employes  33 1/3  per  cent,  but  the 
number  involved  was  again  small.  At 
least  one  re-treatment  mill  has  con¬ 
tinued  on  the  basis  of  three  eight-hour 
shifts,  seven  days  per  week,  paying  over¬ 
time  for  the  extra  twelve  hours.  It  is 
reported  they  are  paying  wages  lower 
than  the  majority  of  the  operators,  but 
above  the  minimum  required  by  the 
Wage-Hour  Law.  One  small  mine  is 
working  its  men  seven  hours  and  twenty 
minutes  per  day,  six  days  per  week, 
or  44  hours  per  week.  The  daily  wage 
was  not  changed.  This  schedule  was 
apparently  working  satisfactorily. 

At  present  no  increase  in  operating 
costs  is  indicated  for  mines  and  mine 
mills,  as  only  minor  adjustments  were 
necessary  as  for  watchmen,  pumpmen,  and 
hoist  operators.  What  will  develop 
when  or  if  demand  should  require  the 
mines  to  go  on  a  six-day  week  is  still 
for  the  future  to  decide.  In  the  case 
of  re-treatment  mills,  loss  of  efficiency 
due  to  swing  crews  may  increase  operat¬ 
ing  costs,  but  it  is  still  too  early  to  ob¬ 
tain  any  data  to  substantiate  this.  As 
no  decided  increase  in  operating  costs  is 
indicated  for  the  immediate  future,  and 
because  of  its  limited  application,  under- 
groimd  mechanization  will  probably  not 
be  pushed  to  offset  the  new  law. 


UTAH 

Production  Starts  at  Ophir 
Flotation  Plant 

About  400,000  tons  of  tailings  will  be 
treated — C.I.O.  finally  signs  agreements 
with  operators — Ventilating  system  in- 
stalled  at  American  Flag  mine 

►  The  new  600-ton  flotation  plant  of 
the  International  Smelting  &  Refining 
Company  went  into  operation  Nov.  21  at 
Ophir  for  the  treatment  of  400,000  tons 
of  tailings  from  the  dumps  of  the  old 
Ophir  Hill  Consolidated  mill.  Opera¬ 
tions  are  supervised  by  B.  L.  Sackett, 
general  superintendent  of  the  Interna¬ 
tional  smelter  at  Tooele.  Wells,  Inc., 
of  Reno,  Nev.,  has  the  contract  for 
hauling  the  tailings  from  the  old  dumps 
to  the  mill  and  the  concentrate  to  the 
Tooele  smelter.  The  mill,  it  is  expect¬ 
ed,  will  produce  daily  60  tons  of  concen¬ 
trate  assaying  20  oz.  of  silver  to  the 
ton,  20  per  cent  lead,  and  5J  per  cent 
copper.  About  two  years  will  be  re¬ 


quired  to  complete  treatment  of  the 
tailings.  Most  of  the  equipment  was 
moved  from  the  old  Utah  Apex  Mining 
Company’s  mill  at  Bingham. 

►  Hans  Lundberg,  of  Toronto,  Canada, 
is  directing  a  geophysical  survey  of  the 
Cliief  Consolidated  Mining  Company’s 
properties  at  Eureka.  Surveys  have 
been  started  in  Apex  Standard  territory 
and  on  the  area  between  the  Chief  Con 
No.  2  shaft  and  North  Lily  of  the  Inter¬ 
national  Smelting  &  Refining  Company. 
A  promising  lead  has  been  outlined  in 
Plutus  ground.  The  Chief  Consolidated 
Company  has  30  sets  of  leasers  working 
in  its  ground. 

►  Conditions  governing  metal  mining 
were  considerably  stabilized  when,  on 
Nov.  9,  L.  G.  Robinson,  president  of 
Park  City  Local  No.  99,  and  H.  A. 
Davis,  president  of  District  No.  2  of 
the  International  Mine,  Mill  and  Smel¬ 
ter  Workers,  and  James  Ivers,  general 
manager  of  the  Silver  King  Coalition 
Mines  Company,  O.  N.  Friendly,  gen¬ 
eral  manager  of  the  Park  Utah  Con¬ 
solidated  Mines  Company,  and  Gloyd  M. 
Wiles,  general  manager  of  the  Park  City 
Consolidated  Mines  Company,  signed  the 
long-debated  contract  governing  wages 
and  hours  effective  until  June  30,  1940. 
Terms  are  the  same  as  those  agreed  to 
last  summer  but  held  in  abeyance  be¬ 
cause  the  executive  board  of  the  union 
at  first  refused  to  ratify  the  contract. 
Tintic  operators  signed  the  labor  agree¬ 
ment  with  the  union  on  Nov.  19  and 
the  American  Smelting  &  Refining  Com¬ 
pany  on  Nov.  21.  Signing  of  the  agree¬ 
ment  by  the  Tooele  local  and  the  Inter¬ 
national  Smelting  Company  during  Oc¬ 
tober  was  followed  by  the  reopening  of 
the  Tooele  smelter  on  Nov.  1.  About 
200  men  went  back  to  work  at  Tooele. 

►  Silver  King  Coalition  Mines  Company 
reported  for  the  quarter  ended  Sept.  30 
a  net  loss  of  $78,087.70.  after  all  taxes 
and  depreciation.  For  the  first  nine 
months  of  the  year,  the  company  re¬ 
ported  a  net  profit  of  $126,361.29  after 
all  taxes  and  depreciation.  Park  Utah 
Consolidated  Mines  Company  reported 
for  the  same  period  a  net  loss  of  $147,- 
500  after  taxes  and  depreciation,  but 
before  depletion.  Both  properties,  sit¬ 
uated  at  Park  City,  are  still  shut  down. 

►  A  ventilating  system  is  being  installed 
at  the  American  Flag  mine  by  D.  C. 
Despain  and  associates,  who  are  operat¬ 
ing  the  Park  City  property  on  a  lease 
basis.  Eighteen  men  are  taking  out  100 
tons  of  ore  weekly,  reports  Mr.  Despain, 
all  from  the  abandoned  workings  in  the 
upper  levels.  When  the  ventilating  sys¬ 
tem  is  installed,  operations  will  be  ex¬ 
tended  to  the  lower  levels  of  the  mine. 

►  The  Mineral  Valley  Gold  Mining  Com¬ 
pany  has  been  incorporated  to  develop 
a  placer  property  at  the  head  of  Amasa 
Valley,  in  the  House  range,  48  miles 
southwest  of  Delta  and  8  miles  south 
of  the  highway  leading  to  Ely,  Nev. 
Operations  were  begun  by  sampling  the 
ground  with  a  small  gravity  concentrator 
driven  by  a  gasoline  engine.  Don  M. 
Moody,  of  Deseret,  who  is  directing 
operations,  reports  that  twelve  holes 
sunk  at  different  points  in  the  basin 
to  a  depth  ranging  from  several  feet 
down  to  30  ft.  without  reaching  bedrock 
have  shown  values  of  70c.  a  yard  in 
gold.  If  test  operations  prove  satisfac¬ 
tory,  Mr.  Moody  says  that  the  company 


will  install  equipment  in  the  spring  large 
enough  to  dredge  and  wash  from  500  to 
1,000  yd.  of  gravel  daily.  A  road  is 
to  be  built  to  the  prospecting  area  by 
Millard  County  and  the  company. 


MONTANA 

Small  Mines  Resume  Work 
As  Smelters  Reopen 

Siliceous  ore  requirements  at  leod  and 
copper  smelters  being  met  by  several 
properties — Cyanide  plant  being  recondi- 
toned  by  Golden  Messenger  Corporation 

►  With  an  increasing  need  for  siliceous 
fluxing  ores  at  the  Washoe  Reduction 
Works  of  the  Anaconda  Copper  Mining 
Company  to  balance  the  increasing  cop¬ 
per  production  from  Butte,  and  with  the 
reopening  of  the  East  Helena  lead  smel¬ 
ter  of  the  American  Smelting  &  Refin¬ 
ing  Company,  interest  is  again  being 
directed  toward  reopening  many  small 
gold,  silver,  and  lead  properties  requir¬ 
ing  these  plants  for  the  disposal  of 
their  products.  One  of  the  larger  units, 
the  Comet  mine  of  the  Basin  Montana 
Tunnel  Company,  producer  of  lead-zinc 
and  auriferous  iron  concentrates,  started 
hiring  on  Nov.  15.  Normally,  this  plant 
employs  about  80  men.  Many  small 
operators,  who  had  continued  to  extract 
ore  which  was  stockpiled  until  shipment 
was  receivable,  have  once  again  returned 
to  normal  production.  Many  siliceous 
gold  ore  shippers  are  operating  in  Madi¬ 
son,  Beaverhead,  Granite,  Powell,  Jeffer¬ 
son,  Lewis  and  Clark,  and  Broadwater 
counties. 

►  The  Golden  Messenger  Corporation  has 
acquired  a  sub  lease  from  L.  W.  Hoffman 
on  the  Golden  Leaf  group  of  the  New 
York  Mining  Company  at  Bannock.  A 
100-ton  cyanide  plant  is  being  recondi¬ 
tioned  at  the  propertj"  and  production 
from  oxidized  gold  ores  will  soon  begin. 
The  ores  occur  in  limestone  near  a 
granite  contact,  and  in  former  operations 
no  extensive  test  of  sub-water  level  base 
ores  was  made.  It  is  now  planned  to 
conduct  such  a  test  under  the  direction 
of  J.  C.  Archibald.  Hoffman  will  remain 
in  charge  of  Bannock  operations  of  the 
Golden  Messenger  Company,  which  also 
operates  a  150-ton  mill  on  its  property, 
near  York. 

►  A  new  corporation  has  been  formed 
to  reopen  the  old  Green  Campbell  mine, 
near  Silver  Star.  The  directors  are  all 
Montana  men  and  include  W.  C.  Giebel, 
of  Silver  Star.  The  property  is  situated 
about  half  a  mile  south  of  the  Broad¬ 
way  mine,  now  being  operated  by  the 
Taylor  Nelson  Knapp  Corporation.  It 
was  very  productive  of  high-grade  gold 
nearly  forty  years  ago. 

►  Of  interest  to  all  Montana  mining 
people  is  the  letting  of  the  contracts  on 
Nov.  15  for  the  construction  of  a  new 
$200,000  library  at  the  Butte  School  of 
Mines,  at  Butte.  Museum  facilities  will 
also  be  incorporated  in  the  new  building, 
which  is  financed  by  a  $90,000  grant  and 
a  Federal  public  works  loan  of  $110,000, 
to  be  retired  over  25  years  through  the 
proceeds  of  a  bond  issue  sold  to  the 
Wells-Dickey  Company,  of  Minneapolis. 
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TRI-STATE 


THE  WORLD’S  CHOICE 
FOR  Long  Range 
MATERIAL-HAHDLING 


Cut  in  Zinc  Tariff  a  Serious 
Blow  to  Miners 


For  more  than  a  quarter  oi  a  cen¬ 
tury,  Sauerman  Slacklines,  Drag 
Scrapers  and  Tower  Excavators 
have  been  used  all  over  the  world, 
digging  and  moving  earth,  gravel, 
clay,  blasted  ore  and  rock,  coal 
and  various  bulk  materials  on 
thousands  of  different  projects. 

On  any  work  where  materials  are 
to  be  moved  any  distance  beyond 
the  reach  of  a  boom  or  dipper- 
stick,  a  Sauerman  machine  has  an 
advantage  over  other  equipment 
because  it  is  able  to  dig,  haul  and 
place  the  material  in  a  continuous, 
straightline  operation,  doing  away 
with  the  expense  of  rehandling. 

Sauerman  machines  are  designed 
in  small  capacities  as  weU  as  large. 
There  are  light,  portable  units  that 
can  be  used  profitably  to  handle 
50  to  100  tons  per  day  and  there 
are  huge  machines  that  will  move 
as  much  as  1,000  tons  per  hour. 


Price  of  domestic  metal  and  zinc  concen¬ 
trates  quickly  drops  as  a  result  of  lower 
duty  on  zinc  in  Canadian  trade  agreement 

►  Announcement  that  the  tariff  on  zinc 
was  lowered  in  the  Canadian  trade 
Agreement  was  like  a  bombshell  to  min¬ 
ers,  operators,  and  ore  buyers  in  the 
Tri-State  region.  The  duty  on  zinc  ore 
(based  on  zinc  content)  was  lowered 
from  lie.  to  1.20c.  per  pound  or  by  20 
per  cent,  with  a  corresponding  reduction 
from  1.75c.  to  1.40c.  per  pound  on 
zinc  metal.  The  effect  of  this  new 
tariff  has  lowered  the  price  of  domestic 
zinc  on  two  occasions  already  and  zinc 
concentrate  has  been  lowered  $3.50  per 
ton  from  $34.00  to  $30.50  per  ton. 

The  probable  effect  of  the  tariff  on 
the  largest  zinc-producing  district  in  this 
country  has  been  pointed  out  by  Evan 
Just,  Secretary  of  the  Tri-State  Zinc  and 
Lead  Ore  Producers’  Association,  who  on 
Nov.  27  said  in  part: 

“The  people  of  the  Tri-State  zinc  and 
lead  mining  district  of  Oklahoma,  Kan¬ 
sas,  and  Missouri  have  been  stunned  by 
the  action  of  the  State  Department  in 
including  zinc  and  zinc  ores  among  the 
tariff  concessions  extended  by  the  United 
States  in  the  recent  trade  treaty  with 
Canada.  Zinc  mining  is  the  backbone  of 
our  industrial  life — an  investigation  of 
mining  costs  makes  it  easy  to  understand 
how  an  arbitrary  cut  of  $3  per  concen¬ 
trate  ton  will  affect  our  industry.  Over 
the  past  ten  years  average  profits  have 
been  88.4c.  per  ton,  approximately  one- 
fourth  the  drop  in  price  caused  by  the 
trade  treaty. 

“Obviously,  some  of  our  producers  will 
have  to  shut  down  unless  they  reduce 
wages.  These  facts  were  known  to  the 
State  Department,  and  their  action  not¬ 
withstanding  is  incredible  to  us.  The 
worst  sufferers  will  naturally  be  our 
workmen.  During  the  recent  recession 
the  industry  w'as  able  to  keep  a  large 
portion  of  its  men  employed,  but  only 
by  dint  of  two-  or  three-day  w'ork  weeks. 
This  arrangement,  although  it  prevented 
starvation  or  going  on  relief,  reduced  the 
scale  of  living  to  the  barest  essentials  of 
existence. 

“Translated  in  terms  of  employment, 
the  loss  of  one-third  of  our  zinc  concen¬ 
trate  market  means  that  4,000  men  in 
the  Tri-State  mining  district  and  smelters 
handling  its  concentrates  will  lose  their 
jobs.” 


Sauerman  Slackline  Cableway  at  Gold- 
road  mill  hauls  tailing  1,000  ft.  from  old 
pile  to  bin  on  hill  above  floor  of  mill. 


Sauerman  Slackline  Cableway  digs  in 
river,  pit  or  pond  and  conveys  to  bin  or 
other  elevated  delivery  point. 


Sauerman  Drag  Scraper  digs  in  hill  or  pit 
and  hauls  materials  across  ground  to  hop¬ 
per.  Also  is  used  for  stockpiling  and  re¬ 
claiming  gravel,  coal,  ore  and  other 
materials. 


Wrlf»  for  Catalog 

SAUERMAH  BROS.,  Inc. 

484  S.  Clinton  St.  Chicago 


Sauerman  Tower  Machine  (with  ramp  that 
can  be  raised  and  lowered)  is  used  for 
handling  large  storage  piles,  also  for  open 
pit  mining. 


GIBSON  COMBINATION  MILL  ASSURES 
Low  Cost.  Positive  CLASSIFICATION 


3  Less  power — 1/3  less  power  is  re¬ 
quired  then  it  takes  to  operate 
ordinary  ball  mill. 

Screenless  classifier  guaranteed  to  equal  any 
classifier  on  the  market. 

You  can  get  this  mill  of  proven  performance 
in  12,  25,  50  and  100  ton  capacities.  Write 
for  details,  satisfied  users'  comment  and 
complete  Gibson  mining  equipment  catalog, 
today. 


You  save  3  ways  with  this  3  in  I  unit — the 
Gibson  screenless  Combination  Elliptic  Roll 
and  Ball  Mill  which  crushes,  grinds  and 
classifies  in  interconnected  grate-separated 
chambers  and  which  gives  product  from  10 
to  300  mesh  absolutely  under  your  control. 

1  Lower  first  cost — ^there  is  but  one 
'  unit  instead  of  three  or  more. 

2  Less  space — crusher  and  separate 
classifier  are  eliminated. 


►  Remilling  rights  for  tailings-pile  ton¬ 
nages  on  the  Robert  Lotson  and  Little 
Greenback  allotments  were  offered  for 
sale  at  public  auction  on  Nov.  10,  at  the 
Quapaw  Indian  Agency  offices  in  Mi¬ 
ami,  Okla.  Carl  Britt  was  high  bidder 
on  the  Lotson  allotment,  with  a  bonus 
bid  of  $26,000.  Estimated  tailings 
available  totaled  3,707,205  tons.  Eagle- 
Picher  Mining  &  Smelting  Company  was 
awarded  the  Little  Greenback  allotment 
on  a  bonus  bid  of  $41,000.  Estimated 
tailings  available  were  849,621  tons. 
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tf..  MASSCO 
38  Grinder 


Wastes  No  Bits  by  Burning 

Resharpened  rock  bits  that  show 
“blue  spots”  on  the  cutting  edge 
must  be  ground  again  or  discard¬ 
ed.  Burned  bits  only  waste  the 
driller’s  time  and  slow  up  footage. 

The  illustration  above  shows 
the  modem  Model  38  Massco 
Rock  Bit  Grinder  with  splash 
guards  removed.  This  grinder 
supplies  the  cooleint  above  and 
below  the  bit— the  best  possible 
safeguard  against  burning  the 
temper  of  the  cutting  edge. 

The  head  for  the  gauge  grind¬ 
ing  wheel  is  rotatable,  permit¬ 
ting  the  grinding  of  all  clearance 
angles  with  a  plain  face  wheel, 
without  dressing  for  different  an¬ 
gles — thus  saving  wheel  waste 
and  dressing  time. 

This  ruggedly  built  high-speed 
grinder,  manned  by  two  opera¬ 
tors,  will  turn  out  more  bits  cor¬ 
rectly  ground  per  hour  than  any¬ 
thing  on  the  market.  It  will  give 
you  lower  sharpening  costs  than 
you  have  ever  seen  before. 

Send  for  Folder 
and  Prices 
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IRON  COUNTRY 


Ore  Shipments  for  Season 
About  19,000,000  Tons 

Figures  show  sharp  decline  from  those  of 
last  year,  when  around  63,000,000  tons 
were  shipped — Ventilation  shaft  completed 
at  Ely 

►  Lake  Superior  iron  ore  coiismned  in 
blast  furnat'es  during  October  ainounled 
to  2,780,585  tons — an  increase  of  4()(i,- 
720  tons  over  the  September  figures.  The 
total  shipments  of  Lake  Superior  iron 
ore  for  the  1038  season  will  rim  between 
18,500,000  to  10,000,000  tons.  If  the  con 
sumption  of  iron  ore  increases  each 
month  so  that  the  average  will  run  about 
3,000,000  tons  per  month  until  May  1, 
1930,  the  balance  on  hand  will  run 
around  21,000,000  tons— or  a  normal  bal¬ 
ance  to  begin  the  1939  shipping  season. 
Producers  believe  business  will  increase 
during  the  first  quarter  of  1939,  and 
that  this  balance  may  therefore  be  low¬ 
er  than  the  figure  given. 

►  The  5i-ft.  hole  that  was  drilled  for 
a  ventilation  shaft  at  Ely,  Minn.,  for 
the  Zenith  mine  of  Pickands-Mather  & 
Company  has  now  been  completed  at  a 
depth  of  1,208  ft.,  and  J.  B.  Newsom, 
who  has  been  in  charge  of  this  work, 
has  transferred  his  crew  to  California. 
A  description  of  this  job  appeared  in 
the  October  Engineering  and  Mining 
Journal. 

►  Oliver  Iron  Mining  Company  is  now 
operating  all  its  properties  on  a  four- 
day-per-week  basis — an  increase  of  one 
day. 

►  Stripping  operations  are  now  under 
way  at  practically  all  of  the  mines  on 
the  Mesabi  range,  and  many  of  these 
jobs  will  continue  until  late  in  the 
winter. 


MICHIGAN 


Receivership  of  Seneca 
Copper  Corporation  Ends 

Bondholders  of  company  plan  to  convey 
a  five-year  option  to  Calumet  &  Hecla 
Consolidated  Copper  Company 

►  The  receivership  of  the  Seneca  Cop¬ 
per  Corporation  and  the  Seneca  Copper 
•Mining  Company,  in  effect  since  1931, 
has  been  terminated  by  a  Federal  court 
order,  signed  by  Federal  Judge  Fred  M. 
Kaymond  at  Grand  Rapids.  William  F. 
Hartman  and  Frederic  R.  Kennedy  have 
been  discharged  as  receivers,  and  the 
Aetna  Casualty  &  Surety  Company  has 
been  released  from  further  liability 
under  their  bond.  The  Seneca  property 
was  placed  on  sale  May  4  last,  and  the 
Peninsula  Copjier  Company,  of  Grand 
Rapids,  organized  by  Seneca  bondhold¬ 
ers,  was  high  bidder  at  $190,000.  The 
bondholders’  group  announced  that  it 


planned  to  convey  a  five-year  option  to 
the  Calumet  &  Ilecla  Consolidateil  Copper 
Company.  Under  the  option  agreement, 
which  carries  an  exclusive  right  to  ex¬ 
plore  the  property,  located  in  Kewee¬ 
naw  County,  Calumet  &  Ilecla  will  ad¬ 
vance  funds  to  pay  outstanding  taxes, 
labor  and  compensation  claims,  and  vari 
ous  court  costs,  not  exceeding  $200,000, 
and  will  keep  the  property  free  from  all 
labor,  material,  or  other  liens.  The 
Calumet  company  will  have  the  right  to 
purchase  the  projierty  at  any  time  with¬ 
in  the  five-year  period  for  $750,000  cash, 
or  it  may  surrender  the  option  in  any 
year  ujxm  (50  days’  notice.  If  it  sur¬ 
renders  the  option  at  any  time  and  be 
fore  reimbursing  itself  from  operations 
at  the  Seneca  mine,  all  funds  spent  for 
payment  of  taxes  or  other  claims  and 
development  work  will  be  absorbed  by 
the  Calumet  company.  If  it  decides  to 
jiay  the  purchase  jirice.  Calumet  &  Ilecla 
will  not  make  any  deductions  from  the 
$750,000  on  account  of  taxes,  explora¬ 
tion,  and  other  ex[)enditures  by  it. 


CANADA 


New  Production  Records  for 
Falconbridge  Nickel 

United  States  Smelting,  Refining  &  Mining 
Company  and  American  Smelting  &  Re¬ 
fining  Company  active  in  Quebec  and 
Ontario — New  mines  in  Caribou  district. 
British  Columbia,  enter  production 

►  Copper  produced  in  Canada  was  u|) 
10.7  per  cent  for  the  first  nine  months  of 
1938,  amounting  to  441,210,4(51  lb.,  com¬ 
pared  with  the  1937  figure  in  the  same 
period  of  378,097,890  lb.  The  output  of 
nickel  for  the  Sudbury  area  in  the  first 
nine  months  diminished  4  per  cent,  159,- 
803,075  lb.  against  10(5,972,210  lb.  a  year 
ago  in  the  same  period. 

►  The  (Quebec  Bureau  of  Mines  reports 
gold  production  from  24  mines  in  the 
Province  valued  at  $22,537,305  for  the 
first  nine  months,  an  increase  of  24  per 
cent  over  the  record  for  that  period  in 
1937. 

Quebec 

►  Perron  Gold  Mines,  starting  production 
four  years  ago,  has  just  declared  its  first 
regular  quarterly  dividend  of  4c.  a  share, 
plus  a  1-c.  bonus.  The  new  No.  5  shaft 
is  being  sunk  to  l,LjO  ft.  The  350-ton 
mill  is  slated  for  increased  capacity  next 
year.  J.  P.  Norrie  is  managing  director. 

►  Through  an  increase  of  500,000  shares 
in  authorized  capital,  Waite  Amulet 
Mines  proposes  to  finance  development 
of  the  spectacular  new  orebody  and  mill 
expansion  to  a  capacity  of  1,000  tons, 
according  to  an  announcement  late  in 
November  by  the  president,  James  G. 
Murdock.  A  shareholder’s  meeting  is 
being  called  to  authorize  issuing  300,000 
of  the  new  shares  at  $(5  per  share.  Any 
of  this  stock  left  unsubscribed  by  share¬ 
holders  will  be  bought  by  Noranda  Mines. 

►  Denis  R.  Agar,  manager  of  Sladen 
Malartic  Mines,  announces  a  new  record 
production  for  October  from  the  new 
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Concession  Made  by  United  States  in  Trade 
Agreement  With  Canada  and  United  Kingdom 

►  The  following  is  a  list  of  commodities  upon  which  concessions  were  made  by  the 
United  States  in  the  recent  trade  agreements  with  Canada  and  the  United  Kingdom 
as  they  affect  metals  and  minerals.  In  addition  to  those  items  given  below  nepheline 
syenite  was  found  on  the  Canadian  free  list  on  which  it  heretofore  did  not  appear. 


Trade  Agreement  With  Canada 


Rate  of  Duty 

Paragraph 

- -  - 

- 

Ad  Val. 

Tariff  Act 

Before  New 

Under  New 

Equivalent 

of  1930 

Commodity 

Agreement 

Agreement 

of  New  Rate 

207 

bentonite: 

unwrought  &  unmanufactured.. 

SI  .50  per  ton 

75^  per  ton 

wrought  &  manufactured . 

3 . 25  per  ton 

SI  .6214  per  ton 

5% 

207 

crude  f^dspar . 

35^  per  ton 

25^  per  ton 

4% 

208  (f) 

untrimmed  phlogopite  mica,  small 

pieces . 

15% 

10% 

10% 

208  (g) 

phlogopite  mica  waste  and  scrap 

valued  at  not  more  than  5i  per 

lb . 

25% 

15% 

15% 

208  (h) 

mica,  ground  or  pulverized . 

20% 

15% 

15% 

209 

talc,  steatite,  or  soapstone  ground. 

etc . 

25% 

*714% 

1714% 

214 

ground  feldspar . 

30% 

15% 

15% 

214 

ground  nepheline  syenite . 

30% 

15% 

15% 

302  (1) 

boron  carbide . 

25% 

1214% 

1214% 

374 

aluminum,  aluminum  scrap,  and 

alloys,  crude . 

per  lb. 

3^  per  lb. 

20% 

378 

cadmium . 

15^  per  lb. 

714c  per  lb. 

6% 

393 

zinc-bearing  ores,  except  pyrites 

containing  not  more  than  3  per 

cent  zinc,  on  zinc  content . 

D/ii  per  lb. 

lyii  per  lb. 

45% 

394 

zinc  in  blocks,  pigs,  or  slabs,  and 

zinc  dust . 

IJi  ^  per  lb. 

l%i  per  lb. 

27% 

Trade  Agreement  With  the  United  Kingdom 

Concessions  On  Imports  Into  the 

United  States. 

Reduction 

49 

magnesium  oxide  or  calcined  mag- 

of  Duty 

nesia . 

li  per  lb. 

Si  per  lb.  29  % 

30% 

72 

litharge . 

214)!  per  lb. 

214  <  per  lb.  10% 

28% 

72 

red  lead . 

per  lb. 

214<perlb.  18% 

22% 

72 

lead  pigments,  n.s.p.f . 

30% 

20%  33% 

20% 

81 

sodium  chloride  or  salt,  in  bulk. . 

per  100  lb. 

4^  per  1001b.  43% 

24% 

207 

kaolin  or  china  clay . 

$2 . 50  per  long  ton 

SI  .75perlong 

ton  30% 

18.9% 

207 

Fuller's  Earth: 

unwrought  &  unmanufactured. 

SI  .50  long  ton 

SI. 00  long 

ton  33% 

7% 

wrought  or  manufactured . 

S3.25  long  ton 

S2.00  long 

ton  38% 

14% 

207 

fluorspar . 

S5 . 60  long  ton 

S4  20  long 

ton  25% 

24% 

213 

graphite  or  plumbago: 

crystalline — lump  and  chip . 

30% 

15%  50% 

15% 

dust . 

30% 

15%  50% 

15% 

301 

amorphus . 

10% 

5%  50% 

5% 

302  (k) 

chrome  metal  or  chromium  metal . 

25% 

25  %  Bound 

25% 

397 

lead  manufactures,  n.s.,p.f . 

45% 

Zi  per  lb.  n.  a. 

n.  a. 

but  not 

less  than 

2214% 

nor  more 

than  45  % 

Commodities  Bound  on  the  Free  List  (U.S.) 

1647  chrome  ore  or  chromite 

1777  sulphur  in  any  form 

1801  witherite,  crude,  unground 


mill  of  328  tons  daily.  The  firm  of  Fut- 
terer  &  Reid  has  been  appointed  gen¬ 
eral  manager. 

►  Early  in  November  the  750-ton  mill 
of  East  Malartic  Mines  started  tuning 
up  and  within  two  weeks  was  treating 
600  tons  a  day.  The  equipment  is  be¬ 
lieved  capable  of  handling  up  to  900 
tons,  to  which  additions  will  be  made 
next  year  to  step  up  production  to  1,200 
tons. 

►  Dumico  Gold  Corporation,  adjoining 
the  Beattie  Mine  on  the  east,  has  met 
with  good  luck  in  extending  develop¬ 
ment  work  to  a  depth  of  750  ft.  This 
improvement  in  grade  has  not  been  sug¬ 
gested  by  preliminary  drilling  but  is 
being  verified  as  work  advances  on  the 
600  and  750  levels,  as  reported  by  B.  G. 
Anderson,  mine  superintendent. 

►  Bousquet  Township,  west  of  the  Cadil- 
lac-Malartic  area,  will  soon  have  its  first 
producing  mine.  Underground  explora¬ 
tion  on  the  Cassels  Duval  checks  with 
the  million-ton  block  of  better  than  $7 
ore  indicated  by  diamond  drilling.  Shaft 
sinking  is  financed  by  United  States 
Smelting,  Refining  &  Mining  Company, 


which  has  taken  options,  through  ex¬ 
ploration  subsidiaries,  of  both  Cassels 
Duval  Mines  and  the  adjoining  Norgold 
Mines.  W.  H.  Graves,  Jr.,  is  superin¬ 
tendent  for  United  States  Smelters  and 
A.  W.  Derby,  consulting  geologist.  On 
the  Cassels  ground  41  drill  holes  were  put 
down;  the  eighth  hole  is  now  in  progress 
at  the  Norgold. 

Ontario 

►  American  Smelting  &  Refining  Com¬ 
pany,  controlling  Premier  Gold,  in  Brit¬ 
ish  Columbia,  and  its  subsidiary  in 
Kirkland  Lake,  Toburn  Gold  Mines,  holds 
options  on  three  interesting  geological 
bets  in  northeastern  Ontario.  Of  these. 
Continental  Kirkland  Mines  represents  a 
large  acreage  adjoining  east  of  Toburn. 
In  spite  of  inconclusive  results  after  a 
year  of  underground  exploration  on  the 
800-ft.  level,  it  is  planned  to  drift  from 
a  winze  down  to  925  ft.  and  continue  the 
ore  search.  The  second  operation  is  at 
the  former  Argonaut  mine,  several  miles 
east,  now  organized  as  Beaverhouse  Lake 
Gold  Mines.  Underground  sampling  has 
not  yet  measured  up  to  indications  on 
surface  and  in  drill  cores,  but  further  in- 
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steady  progress  in  the  Cariboo  district,  British  Columbia,  recently  brought  in  the  100-ton  mill  at  the 
Cariboo-IIudson  gold  mine,  on  the  Barkerville  gold  belt  20  miles  southeast  of  the  town  of  Wells.  This  is 
one  of  nine  gold  properties  brought  into  production  in  British  Columbia  during  the  year 


►CANADA 


formation  will  be  provided  by  diamond- 
drill  holes  put  down  from  the  350  level. 
The  third  property  under  option  is  con¬ 
trolled  by  Minesta  Mines  and  located  on 
a  belt  of  Temiskaming  sediments  several 
miles  west  of  Timmins.  Very  deep  over¬ 
burden  makes  diamond  drilling  a  slow 
process  in  exploring  the  possible  west 
extension  of  Porcupine  orebodies. 

►  Falconbridge  Nickel  Mines  report  a 
slight  improvement  in  net  income  for  the 
third  quarter,  but  lower  profits  for  the 
first  nine  months  compared  with  that 
period  last  year.  Tonnage  of  ore  treated, 
and  production  of  refined  copper  and 
nickel,  have  increased  to  larger  figures 
than  at  any  time  in  the  comj)any’s  his¬ 
tory.  Capacity  production  is  continu¬ 
ing  in  spite  of  failure  of  sales  to  prevent 
increased  inventories,  as  announced  by 
the  secretary,  N.  F.  Parkinson. 

►  Mining  Corporation  of  Canada  and 
Ashley  Gold  Mines  jointly  control  the 
Jerome  Gold  discovery,  near  Gogama,  on 
Opeepeesway  Lake.  As  soon  as  a  winter 
road  is  built  the  16  miles  to  the  rail¬ 
road,  it  is  intended  to  take  in  a  mining 
plant.  Diamond  drilling,  in  the  mean¬ 
time,  indicates  large  proportions  for  the 
orebody.  Surface  sampling  on  the  main 
showing  averages  $8.29  cut  grade  across 
18  ft.  A  second  occurrence  1,000  ft.  to 
the  east  assays  up  to  $15  across  maxi¬ 
mum  widths  of  13  ft. 

►  Chesterville  Larder  Lake  Gold  Mining 
Company  will  have  more  than  half  a 
million  dollars  in  its  treasury  in  January, 
when  construction  will  be  started  on  a 
mill  with  an  initial  daily  capacity  of 
500  tons.  Much  of  Chesterville’s  ore  is 
similar  of  that  of  the  Kerr-Addison,  but 
the  final  method  of  treatment  will  be 
decided  after  results  have  been  submit¬ 
ted  by  the  ore  testing  laboratories  of  the 
Department  of  Mines,  based  on  metallur¬ 
gical  tests  now  in  process. 

►  In  its  first  four  years  of  operation. 
Young- Davidson  Mines  has  repaid  the 
$800,000  advanced  by  Hollinger  and  is 
now  in  a  position  to  start  distributing 
dividends.  Production  figures  for  the 
period  ended  Sept.  30  show  that  all  pre¬ 


vious  records  have  been  broken,  and  the 
earnings  are  at  the  annual  rate  of  $400,- 
000.  Daily  tonnage  treated  in  the  third 
quarter  averagetl  1,007  while  gold  re¬ 
covery  improved  17c.  to  $3.67  per  ton, 
compared  with  $3.45  in  the  third  quar¬ 
ter  of  1937.  Weldon  C.  Young,  manag¬ 
ing  director,  states  that  reserves  above 
the  450  level  are  sufficient  to  keep  the 
present  mill  going  for  more  than  four 
years.  Although  figures  are  not  avail¬ 
able  from  the  new  levels  at  650  and  850 
ft.,  a  drill  hole  on  the  650  showed  values 
of  approximately  mine  average  across 
a  250-ft.  width. 

►  The  new  mill  of  Cline  Lake  Gold  Mines, 
in  the  Goudreau  district  and  controlled 
by  O’Brien  Gold  Mines,  has  demonstrat¬ 
ed  a  capacity  for  handling  more  than 
300  tons  a  day.  Ore  values  average  $11 
a  ton,  with  recovery  around  97  per  cent. 
Other  promising  indications  of  ore  have 
been  found  on  a  second  and  larger  mass 
of  granodiorite  1,000  ft.  to  the  west. 
Dr.  George  Furnival  is  geologist  and 
J.  O’Shaughnessy  mine  manager,  in 
charge  of  a  crew  of  150  men. 

Manitoba 

►  Ore  tonnage  has  been  recently  in¬ 
creased  at  Sunbeam  Kirkland  Gold  Mines 
by  development  work  on  the  new  fourth 
level  at  425  ft.,  where  values  have  aver¬ 
aged  $10.15  over  drift  width.  Dr.  J.  F. 
Wright,  consulting  geologist,  estimjites 
84,050  tons  averaging  $9.42  to  a  depth 
of  350  ft. 

►  Hudson  Bay  Mining  &  Smelting  Com¬ 
pany,  with  short-term  contracts,  for  its 
copper  and  zinc  sales,  is  in  a  position 
to  benefit  from  the  improved  metal  mar¬ 
ket.  Estimated  earnings  for  the  first 
nine  months  of  the  year  exceed  $3,000,- 
000.  The  progress  report  covering  third- 
quarter  operations  shows  shaft  sinking 
completed  to  the  2,750-ft.  level,  where 
both  the  size  and  grade  of  ore  were 
found  to  be  satisfactory. 

British  Columbia 

►  The  most  gratifying  feature  of  the 
mining  industry  of  British  Columbia  is 
its  diversification,  stated  Dr.  J.  F.  Walk¬ 
er,  Deputy  Minister  of  Mines,  at  the  re¬ 
cent  Annual  Western  Meeting  of  the 
Canadian  Institute  of  Mining  and  Metal¬ 


lurgy  in  Vancouver.  He  estimated  that 
the  value  of  production  this  year  will 
amount  to  $64,250,000,  compared  with 
$74,475,902  in  1937.  The  decline  of 
about  $10,000,000  is  due  to  lower  prices 
of  lead  and  zinc. 

►  At  the  Privateer  mine,  new  high-grade 
producer  at  Zeballos,  on  the  west  coast 
of  Vancouver  Island,  gold  to  the  value 
of  $96,426  was  recovered  from  2,744 
tons  milled  in  the  initial  period  from 
Sept.  24  to  the  end  of  October.  D.  S. 
Tait,  of  Victoria,  secretary,  states  that 
no  attempt  is  being  made  to  establish 
a  “grade  record,”  but  all  rock  is  being 
treated  that  will  pay  operating  costs. 
Thus,  although  the  average  width  of  the 
vein  is  12  in.,  all  material  from  develop¬ 
ment  headings  across  drift  width  of  6 
ft.  is  being  milled,  and  stringered  areas 
are  also  being  mined  in  bulk. 

►  A  recent  shipment  of  25  tons  of  sort¬ 
ed  ore  from  the  Central  Zeballos  mine 
averaged  4.27  oz.  gold  per  ton.  Ore 
carrying  less  than  3  oz.  is  being  stored 
underground  for  milling  later.  O.  T. 
Bibb  is  manager.  Winter  camps  are  be¬ 
ing  built  at  a  number  of  properties  in 
the  Zeballos  region  where  it  is  intended 
to  continue  underground  work  during  the 
next  few  months. 

►  Gold  output  from  Bralorne,  leading 
producer  in  the  Province,  reached  a  new 
peak  in  October,  when  8,950  oz.,  valued 
at  $313,250,  was  produced  from  15,441 
tons. 

►  The  new  150-ton  mill  of  Gold  Belt 
Mining  Company  was  set  in  operation  on 
Oct.  24,  and  in  the  first  regular  period 
of  production,  from  Nov.  1  to  15,  bul¬ 
lion  to  the  value  of  $34,888  was  recov¬ 
ered  from  2,188  tons  milled.  About 
100,000  tons  of  ore  has  already  been 
developed.  H.  E.  Doelle  is  manager. 

►  The  successful  development  of  the 
Gold  Belt,  Kootenay  Belle,  and  other 
mines  in  the  Sheep  Creek  region,  near 
the  town  of  Salmo,  has  about  offset  the 
disappointing  results  obtained  in  recent 
months  at  the  Wesko,  Durango,  and  Ba¬ 
yonne.  At  the  two  former  properties, 
operations  have  been  discontinued,  and 
ore  reserves  have  been  practically  ex¬ 
hausted  at  the  Bayonne.  The  develop¬ 
ment  program  at  Kootenay  Belle,  on 
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the  other  hand,  is  yielding  excellent  re¬ 
sults.  A  shaft  is  being  sunk  350  ft. 
from  the  sixth  level,  and  Nos.  7,  8  and 
9  will  be  opened  from  it.  A  tunnel  is 
also  being  driven  900  ft.  to  open  the 
Dixie  vein  at  a  depth  of  600  ft.  Vere 
McDowall  is  superintendent. 

►  Two  new  mines  were  brought  into  pro¬ 
duction  in  the  Cariboo  district  recently. 
A  100-ton  mill  was  set  in  operation  at 
the  Cariboo-Hudson  on  Nov.  14,  and 
the  first  25-ton  unit  of  a  50-ton  plant 
was  started  at  the  Quesnelle  Quartz  mine 
on  Nov.  18.  The  Hudson  is  situated  on 
the  Barkerville  gold  belt  20  miles  south¬ 
east  of  the  town  of  Wells.  Production 
was  started  at  the  rate  of  about  50  tons 
and  is  gradually  being  increased.  The 
deep-level  crosscut  is  expected  to  reach 
the  main  ore  zone  in  December.  James 
MacDonald  is  superintendent.  The  Ques¬ 
nelle  Quartz  mine  is  situated  50  miles 
northwest  of  Wells,  and  is  reached  by 
road  north  of  Quesnel.  T.  Norton 
Youngs  is  superintendent. 

►  Operations  are  continuing  satisfactor¬ 
ily  at  the  two  established  lode  mines  at 
Wells,  the  Cariboo  Gold  Quartz  and 
Island  Mountain.  Output  from  the 
former  had  a  value  of  $110,915  in  Octo¬ 
ber,  and  that  from  Island  Mountain 
was  $55,894.  Placer  mining  throughout 
the  Cariboo  last  summer  suffered  from 
an  unusually  dry  season. 

►  The  underground  mill  at  Big  Missouri 
Stewart  in  September  treated  18,931 
tons  of  ore  averaging  0.1176  oz.  gold, 
the  total  value  of  output  being  $70,000 
and  operating  profit,  $30,000.  The  value 
of  mill  feed  was  materially  higher  than 
in  recent  months.  In  the  first  six  months 
of  production,  ended  Sept.  30,  97,152 
tons  was  milled,  averaging  0.083  oz. 
gold,  and  the  value  of  production  amount¬ 
ed  to  about  $248,000.  Operating  profit 
in  this  period  was  around  $50,000. 

►  Reward  Mining  Company  reports  that 
its  new  75-ton  mill  at  Porcher  Island 
will  probably  be  ready  for  operation  in 
December.  C.  P.  Riel,  president,  esti¬ 
mates  that  ore  sufficient  for  several 
years’  production  is  indicated.  T.  M. 
Waterland  is  general  superintendent. 


MEXICO 


More  Small  Miners  May 
Escape  12  Per  Cent  Tax 

Operators  having  long  haul  to  railway 
claim  profits  are  cut  if  tax  is  paid — 
Guanajuato  Reduction  &  Mines  Company 
closes  property  unable  to  pay  new  taxes 

►  Guanajuato  Reduction  &  Mines  Com¬ 
pany  was  forced  to  suspend  operations  in 
the  middle  of  November  because  of  its 
inability  to  maintain  profitable  opera¬ 
tions  in  face  of  the  recently  imposed  12 
per  cent  export  tax.  About  1,200  em¬ 
ployees  have  been  thrown  out  of  work, 
losing  a  $4,000  weekly  payroll.  Federal 
and  State  governments  are  seeking  means 
to  have  production  resumed.  Augustus 
McDonald  is  manager  of  the  company. 

►  A  strike  was  called  at  the  Monterrey 
refinery  of  the  American  Smelting  & 


Refining  Company  on  Nov.  18.  This  re¬ 
finery  accounts  for  about  half  of  the 
silver  production  in  Mexico.  On  Oct.  27 
a  strike  was  also  called,  but  at  the  time 
the  government  labor  board  induced 
workers  to  return  to  their  jobs  on  Oct. 
29  pending  a  settlement  of  differences. 

►  Though  mining  shared  with  other  in¬ 
dustries  in  Mexico  the  burden  of  un¬ 
certainty  regarding  the  near  future,  and 
labor  trouble  continued,  some  develop¬ 
ments  were  under  way  and  others  were 
being  planned,  with  the  end  of  fall.  Min¬ 
ing  was  hampered  to  some  extent  by  the 
strike  of  electric  workers  in  San  Luis 
Potosi,  Guanajuato,  Queretaro,  Michoa- 
can,  and  Jalisco;  but  those  enterprises 
that  have  their  own  power  plants  were 
immune  from  this  annoyance. 

►  Fears  of  a  near-by  general  expro¬ 
priation  for  the  industry  seem  to  have 
passed,  as  have  those  of  a  general  strike. 
Mining  supplies  more  than  half  of  the 
federal  government’s  revenue,  money  that 
the  administration  needs  particularly 
pressingly  right  now,  what  with  the  elim¬ 
ination  of  tax  income  from  the  oil 
industry.  There  have  been  settlements 
of  minor  labor  disputes  in  several  sec¬ 
tors,  mostly  on  the  basis  of  the  operators 
giving  employees  pretty  much  what  they 
demanded. 

►  Private  capital  for  exploitation  of  im¬ 
portant  asbestos  deposits  that  were  re¬ 
cently  discovered  in  the  Cintalapa  dis¬ 
trict,  Chiapas,  is  solicited  by  the  Min¬ 
istry  of  National  Economy. 

►  Small-scale  miners  have  become  more 
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*1  recent  photo  of  the  Almaden  quicksilver  mine,  in  Province 
Ciudad  Real,  Spain,  where  production  continues  in  the  hands  of 
the  Loyalists.  Brick  and  tile  buildings,  some  erected  in  the 
sixteenth  century,  house  equipment  for  recovery  of  mercury 
from  this  famous  mine 


►  MEXICO 


active  witli  regard  to  seeking  means  to 
protect  their  interests,  in  view  of  the 
silver  situation. 

►  Prospectors  and  other  small-scale  Mex¬ 
ican  miners  are  arranging  their  first  na¬ 
tional  convention  for  about  Jan.  15  at 
a  place  to  be  selected  later,  to  discuss 
problems  they  charge  the  great  foreign 
companies  have  forced  upon  them.  Za¬ 
catecas  City  seems  to  be  the  most  logical 
scene  of  the  convention,  which  will  be 
attended  by  from  three  to  fifteen  repre¬ 
sentatives  of  each  mining  zone.  Efforts 
are  to  be  made  to  amend  the  mining  law 
to  compel  ore  purchasers  to  pay  a  fair 
price.  Sponsors  of  the  meeting  charge 
that  some  buyers  pay  as  low  as  40  per 
cent  of  the  market  value  of  the  ore. 
Changing  the  mining  law  to  exempt  little 
operators  from  the  responsibilities  sim¬ 
ilar  to  those  of  large  operators  is  also 
to  be  demanded.  Various  problems  con¬ 
cerning  silver  mining  and  marketing  and 
the  |)roposition,  that  is  gaining  more  sup¬ 
port,  of  free  silver  minting  by  Mexico 
as  a  protective  measure  should  the  Unit¬ 
ed  States  discontinue  buying  Mexican 
white  metal  at  an  artificially  high  price, 
are  other  matters  that  w’ill  be  brought 
up. 

►  Cananea  Consolidated  Copper,  Cananea, 
Sonora,  has  been  obliged  by  labor  agita¬ 
tion  to  annul  its  orders  for  more  work¬ 
ers  with  the  national  miners’  union.  The 
management  has  requested  state  protec¬ 
tion  against  sabotage  and  threats  by 
workers  directed  against  executives.  Ap¬ 
parently  some  workers  are  still  disgrun¬ 
tled,  even  though  the  company  recently 
settled  a  strike,  granting  the  workers 
virtually  everything  they  requested. 

►  Mines  in  the  La  Dura  district,  near 
Ciudad  Obregon,  Sonora,  that  were 
abandoned  seven  years  ago  because  of 
labor  trouble,  are  to  be  w'orked  with  the 
aid  of  American  capital,  it  is  reported. 


►  Improvements  being  made  by  Cia.  Mi- 
nera  C.  A.  Friz,  S.A.,  a  new  company 
of  which  Dr.  C.  A.  Friz,  of  New  York 
('ity,  is  president,  at  its  properties  in 
the  Ensenada  district.  Lower  California, 
include  erecting  a  headframe,  installation 
of  comj)ressed-air  equipment,  and  build¬ 
ing  a  350-ft.  wharf.  This  company  holds 
concessions  to  an  important  onyx  tract. 
The  mineral  is  to  be  sent  by  steamer 
to  San  Pedro,  Calif.,  for  dispatch  to  Chi¬ 
cago  and  New  Y'ork.  Offices  of  the  com¬ 
pany  are  at  En.senada  and  are  in  charge 
of  Alfonso  von  Schiiabl,  Jr.,  vice-presi¬ 
dent  and  secretary. 

►  Exemption  from  the  12  per  cent  tax 
on  exports  of  all  ore  produced  by  small- 
scale  miners  in  zones  that  are  DO  km. 
from  railroads  or  highways  is  considered 
probable.  Such  miners  of  the  Inde  zone, 
Durango,  asked  for  this  exemption,  claim¬ 
ing  that  the  tax  wipes  out  good  profits 
resulting  from  the  current  exchange  rate 
of  5  pesos  per  dollar.  The  Ministry 
of  Finance,  since  exemption  of  mining 
cooperative  societies  from  the  12  per 
cent  tax  on  their  silver  exports,  has  re¬ 
funded  150,000  pesos  (some  $30,000)  to 
such  societies  running  properties  at  Dos 
Carlos  and  San  Rafael,  Hidalgo;  Dos 
Estrellas,  State  of  Mexico,  and  Rincon 
Minero  y  Beneficiadora  and  San  Pan- 
taleon,  Zacatecas. 

►  Mexican  Government  purchase  of  all 
silver  produced  in  Mexico  as  a  means  of 
protecting  miners  from  price  variations 
of  metal,  resulting  from  foreign  trans¬ 
actions,  is  asked  of  President  Lazaro 
Cardenas  by  two  Zacatecas  miners’  or¬ 
ganizations,  the  small-scale  miners’  union 
and  the  mining  and  treating  association. 
They  say  that  this  buying  should  be 
paid  for  with  Mexican  silver  coin  or 
from  authorized  silver  minting  by  state 
administrations. 

►  Loans  totaling  45,000  pesos  ($9,000) 
have  been  granted  by  the  Hidalgo  gov¬ 
ernment  to  mining  cooperative  societies 
of  Dos  Carlos,  the  Apulco  smelter,  and 
foundary  workers  of  Zimapan. 


►  Gold,  silver,  and  some  of  the  indus¬ 
trials  exports  are  continuing  at  a  fair 
rate,  despite  the  12  per  cent  tax  on  for¬ 
eign  shipments. 


AFRICA 


Rhokana  Corporation 
Boosts  Cobalt  Production 

Plant  is  erected  for  differential  flotation 
of  copper  and  cobalt — Mufulira  Copper 
Mines  reports  lower  production  costs — 
Carbon  Leader  in  West  Rand  drilled  over 
six-mile  length 

►  The  outstanding  feature  of  the  North¬ 
ern  Rhodesia  copper  activities  during  the 
year  ended  June  30  last  was  the  rather 
remarkable  progress  of  Mufulira  Copper 
Mines,  Ltd.  That  company’s  production 
was  52,436  long  tons  of  blister  copper, 
against  37,230  tons  the  previous  year,  and 
net  production  costs  averaged  £26  Is.  2d., 
a  reduction  of  £1  12s.  per  long  ton. 
Insufficient  power,  due  to  faulty  power- 
plant  equipment,  prevented  a  more  sub¬ 
stantial  reduction  of  production  costs, 
as  since  the  defects  were  corrected  a 
record  low  cost  of  £23  8s.  7d.  has  been 
reached.  Plant  expansion  continued. 
About  £412,000  further  will  be  spent  this 
year,  bringing  the  company’s  production 
capacity  up  to  8,000  long  tons  of  copper 
per  month,  or  approximately  108,000 
short  tons  annually.  But  this  is  by  no 
means,  A.  Chester  Beatty,  chairman, 
says,  the  ultimate  capacity  warranted  by 
the  extent  and  richness  of  the  orebodies. 

►  Rhokana  Corporation’s  production  for 
the  year  to  June  30  was  76,275  long  tons 
of  copper,  of  which  44,247  tons  was  sold 
as  blister  and  32,028  tons  was  refined  at 
the  company’s  plant  and  sold  as  elec¬ 
trolytic.  In  addition,  1,662,771  lb.  of 
cobalt  (in  element  and  alloy)  was 
produced  and  sold,  against  1,459,237 
lb.  the  previous  year.  The  impor¬ 
tance  of  this  byproduct  is  indi¬ 
cated  by  Rhokana  having  added  a 
third  electric  furnace  to  its  cobalt  plant, 
increasing  capacity  for  the  treatment  of 
convertor  slags  by  50  per  cent,  and  also 
having  erected  a  plant  for  the  differ¬ 
ential  flotation  of  copper  and  cobalt  with 
a  view  to  obtaining  a  rich  cobalt  concen¬ 
trate.  No  new  mineral  deposits  consid¬ 
ered  to  be  of  importance  were 
discovered  in  the  considerable  portion  of 
the  concession  prospected,  but  diamond 
drilling  of  the  Konkola  area  continued. 
Dr.  Bancroft,  the  consulting  geologist, 
says  that  thirteen  holes  along  a  length 
of  strike  of  20,000  ft.  suggest  that  to  a 
depth  of  about  1,000  ft.  the  Konkola 
orebody  has  an  average  true  width  of  18 
ft.  averaging  2.6  per  cent  copper,  and 
that  four  holes  between  1,000  and  1,900 
ft.  have  penetrated  an  average  true  width 
of  14.5  ft.  averaging  2.7  per  cent  copper. 
Cliairman  Geddes  said  at  the  annual 
meeting:  “We  are  proving  to  our  satis¬ 
faction  that  there  is  a  large  deposit  of 
copper  at  Konkola.”  He  said  of  the 
progress  at  Nchanga  Consolidated:  “We 
are  more  than  satisfied  at  the  excellent 
progress  and  standard  of  the  work  done.” 
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^  Ashanti  Goldfields  made  a  net  profit 
of  £109,094  in  October,  a  new  high 
record  for  all  time.  Ore  milled  in  Octo¬ 
ber  averaged  about  1  oz.  5  dwt.  per  ton, 
the  yield  being  about  22.6  dwt.,  against  a 
previous  average  of  just  under  20  dwt. 
In  view  of  recent  development  under¬ 
ground,  the  company’s  consulting  engi¬ 
neer  is  reported  to  have  advised  raising 
the  average  grade  of  ore  milled. 

►  It  is  now  officially  confirmed  that  West 
Witwatersrand  Areas  will  form  another 
subsidiary  company  soon.  The  area  to 
be  leased  from  the  Government  is  about 
4,769  claims,  embracing  the  remaining 
portion  of  Farm  Blyvooruitzicht  and  the 
whole  of  Driefontein  118.  It  adjoins  the 
Blyvooruitzich  company’s  property  to 
the  east.  Chairman  W.  A.  Mackenzie  of 
West  Witwatersrand  says  the  Carbon 
Leader  has  proved  consistently  payable 
and  exceptionally  uniform  in  five  bore¬ 
holes  over  a  distance  of  six  miles,  and 
three  of  these  are  in  the  area  to  be 
taken  up  by  the  new  company.  There 
are  also  indications  of  payable  Main 
Reef  in  the  western  and  eastern  portions 
of  the  area. 


PHILIPPINES 


New  Mills  Add  to  Higher 


Gold  Production 

Gold  output  for  first  nine  months  of  1938 
substantially  above  last  year — Iron  mining 
holds  interest — Supreme  Court  rules  on 
first  test  case  involving  rights  of  claim 
locations 

►  The  Supreme  Court  of  the  Philippines 
has  handed  down  a  decision  which,  theo¬ 
retically  at  least,  settles  once  and  for 
all  the  question  as  to  whether  or  not  the 
location  of  a  mining  claim  prior  to  the 
establishment  of  the  Commonwealth  in 
November,  1935,  was  an  “existing  right” 
under  the  Commonwealth  Constitution. 
The  decision,  published  on  Sept.  22, 
stated  that  the  Gold  Creek  Mining  Com¬ 
pany  was  entitled  to  a  patent  on  its 
Nob  Fraction  claim.  The  ease  was  one 
of  four  test  cases  to  determine  the  rights 
of  locators  of  mining  claims.  The  real 
point  at  issue,  however,  was  whether  or 
not  claims  located  before  November, 
1935,  when  the  new  Constitution  went 
into  effect,  would  be  administered  under 
the  Act  of  Congress  of  1902,  which  is  to 
say  the  freehold  system,  or  under  the 
new  mining  law  which  went  into  effect 
in  November,  1936,  which  is  a  leasing 
system.  The  mining  operators  are  ob¬ 
jecting  strenuously  to  the  leasing  sys¬ 
tem,  chiefly  because  of  the  power  it 
gives  the  government  to  cancel  any  or 
all  leases  for  infraction  of  a  multitude 
of  regulations.  The  decision  was  re¬ 
ceived  favorably  by  the  mining  industry 
until  one  governmental  official  announced 
that  the  case  would  be  appealed  to  the 
Supreme  Court  of  the  United  States, 
while  administrative  officers  stated  that 
their  interpretation  of  the  decision  was 
that  it  established  a*  precedent  only  for 
claims  in  the  same  category  as  the  Nob 
Fraction.  It  so  happens  that  all  of  the 
necessary  preliminary  steps,  down  to  the 


By  Men  Who  Draw  on  Experience 
That’s  Unequalled  Anywhere 

men  who  build  your  G-E  mine  locomotives  benefit  from 
our  experience  in  building  not  only  more  than  10,000  mine 
locomotives  but  also  more  than  1700  electric  locomotives  for  rail¬ 
roads  and  industrial  plants  —  all  on  the  same  assembly  floor.  This 
means  much  to  you  as  a  user  of  mine  locomotives. 

For  example:  in  building  high-speed  locomotives,  we  have 
developed  new  materials  and  parts,  some  of  which  have  been  used 
to  advantage  in  G-E  mine  locomotives.  Also,  large-scale  produc¬ 
tion  enables  us  to  use  the  most  modem  constmetion  processes. 

Every  G-E  mine  locomotive  is  assembled  at  this  one  plant;  every 
part  is  made  in  a  G-E  factory.  This  means  mine  locomotives  of 
completely  co-ordinated  design  and  construction.  Let  our  mining 
specialists  tell  you  about  them.  Write  the  nearest  G-E  office,  or 
General  Electric  Company,  Schenectady,  N.  Y. 

BUILDER  OF  MINE  LOCOMOTIVES  SINCE  1887 


GENERAL  m  ELECTRIC 
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B.  A.  (Hover,  Manila,  P.l. 


Aerial  view  of  Mashate  Consolidated  Mining  Company’s  prop¬ 
erty  on  Mashate  Island.  In  addition  to  underground  mining 
methods,  gold  is  recovered  from  a  large  talus  deposit,  employing 
open-cut  practice  shown  in  center  background 


final  payment  to  the  Government  for 
the  property,  had  been  completed.  Not 
more  than  fifteen  other  claims  fall  in 
the  same  classification.  The  Government 
maintains,  and  is  in  the  position  to  act 
accordingly,  that  all  other  claims  must 
be  judged  on  their  own  merits.  Mining 
leaders  and  governmental  officials  agree 
that  the  decision,  w’hile  certainly  a  step 
toward  the  complete  clarification  of  the 
constitution,  still  leaves  much  legal  work 
to  be  done.  Three  other  test  cases  are 
pending,  involving  various  stages  of  the 
acquisition  of  a  patent.  As  a  matter  of 
fact,  the  mining  companies  are  not  par¬ 
ticularly  concerned  with  obtaining  pat¬ 
ents;  the  three  leading  mining  organiza- 
tons  (Benguet,  Marsman,  Soriano)  have 
between  them  only  67  of  the  149  pat¬ 
ented  claims,  and  are  applying  for  not 
more  than  55  more.  If  the  riglit  to 
patent  claims  located  prior  to  November, 
1935,  is  established,  the  companies  can 
operate  their  mines  (since  practically  all 
of  the  1,500  claims  now  being  worked 
were  so  located)  by  the  performance  of 
200  pesos’  worth  of  assessment  work  an¬ 
nually,  without  the  necessity  of  submit¬ 
ting  themselves  to  the  leasing  system. 

►  The  proposed  amalgamation  between 
the  Manila  and  the  International  Stock 
Exchanges  fell  through  after  the  for¬ 
mer  exchange  vetoed  the  terms  outlined 
by  joint  committees.  At  present  the 
two  exchanges  are  in  operation,  with  the 
Manila  Exchange  getting  more  than  90 
per  cent  of  the  business. 

►  Gold  production  for  the  year  to  Sept. 
30  amounted  to  about  47,700,000  pesos, 
which  is  more  than  10,000,000  pesos  over 
the  figures  for  the  same  period  last  year. 
Masbate  Consolidated  and  San  Mauricio 
have  been  increasing  their  output.  Two 
new  mills  have  started  operation:  Treas¬ 
ure  Islands  Mining  Company,  with  a  125- 
ton  cyanidation  plant  on  the  island  of 
Lahuy,  and  Macawiwili  Gold  Mining  & 
Development  Company,  with  a  120-ton 
cyanide  plant  in  the  Baguio  district. 
Both  plants  are  using  the  Vandercook 
system  of  treatment.  Work  on  the  con¬ 
struction  of  a  100-ton  plant  for  the 


Capsay  Mining  Company  at  Masbate, 
by  Southwestern  Engineering  of  P.  I., 
is  well  along  and  operations  will  start 
in  December.  Southwestern  is  also  de¬ 
signing  a  plant  for  the  Kilometer  73 
Mining  Company  in  Surigao.  A  150-ton 
mill  is  being  constructed  by  the  Elizalde 
interests  for  their  Davao  Gold  property, 
in  the  southern  part  of  Mindanao.  Ore 
reserves  on  this  property,  as  of  July 
17,  1938,  were  estimated  to  be  94,502 
tons  with  an  average  value  of  29.81,  a 
total  of  2,817,104  pesos. 

►  Base-metal  production  has  declined 
slightly,  the  total  value  of  ores  exported 
being  588,000  pesos  for  September,  com¬ 
pared  to  658,000  pesos  for  August.  Min¬ 
eral  Resources  has  suspended  operations 
at  its  lead-zinc  property  in  Marinduque, 
until  such  time  as  the  prices  of  these 
base  metals  improve.  Iron  mining  con¬ 
tinues  to  dominate  the  base-metal  indus¬ 
try.  Two  companies,  Philippine  Iron 
Mines,  shipping  some  65,000  tons  of  ore 
a  month,  and  the  Samar  Mining  Com¬ 
pany,  shipping  around  15,000  tons,  ac¬ 
count  for  more  than  half  of  the  entire 
output. 

►  A  mining  incident  of  considerable  im¬ 
portance  to  the  Philippine  industry  was 
consummated  on  Oct.  26,  when  a  contract 
was  signed  by  the  International  Engi¬ 
neering  Corporation,  Soriano  technical 
organization,  for  the  operation  of  Ba- 
tong  Buhay  Gold  Mines,  Inc.  The  prop¬ 
erty  is  150  km.  north  of  Baguio,  and 
has  been  under  development  for  two 
years.  Ore  reserves  as  of  September, 
1938,  indicate  113,490  tons,  valued  at 
3,844,004  pesos  in  gold  and  120,000  pesos 
in  silver. 

►  A  geological  report  on  the  Baguio  dis¬ 
trict,  entitled  “The  Geology  of  the  Ba¬ 
guio  Gold  District,”  has  just  been  pub¬ 
lished  by  the  Bureau  of  Mines;  it  is 
the  first  technical  report  isued  by  that 
organization  since  its  establishment  as 
an  independent  unit  by  the  Common¬ 
wealth  of  the  Philippines.  Similar  re¬ 
ports  on  various  other  districts  in  the 
Islands  are  being  planned.  Dr.  Charles 
K.  Leith,  of  the  University  of  Wiscon¬ 


sin,  states  in  his  introduction  that  the 
purpose  of  the  report  is  twofold:  to  make 
a  detailed  study  of  the  most  productive 
area  in  the  Islands  which  would  serve 
as  a  standard  column  of  reference  for 
the  surrounding  areas  and  a  center  from 
which  to  continue  geological  work,  and 
to  conform  to  the  general  aim  of  the 
Bureau  of  Mines  of  making  itself  as  use¬ 
ful  as  possible  to  the  mining  industry. 
The  report  covers  the  geology  of  the 
area  from  which  about  three-fifths  of 
the  Island  gold  is  produced.  Descrip¬ 
tion  of  the  ore  deposits  of  the  various 
companies,  the  structure  of  the  vein 
systems,  and  general  statistical  data  con¬ 
cerning  the  main  operations  are  also 
given.  Doctor  Leith  states  that  it  is 
not  unreasonable  to  surmise  that  many 
undiscovered  veins  exist  in  the  vicinity 
of  the  operating  mines,  basing  this  ob¬ 
servation  on  the  fact  that  the  outcrops 
of  the  veins  are  not  strong,  many  of 
them  being  blind  and  not  outcropping 
at  all.  None  of  the  Baguio  district 
mines  showed  much  promise  at  first,  and 
only  great  persistence  in  the  face  of 
disappointments  has  brought  many  of 
them  into  production.  The  report  may 
be  obtained  from  the  Bureau  of  Mines, 
Manila,  for  $1  per  copy. 


AUSTRALIA 


High-Grade  Gold  Ore 
Found  at  Norseman  Mine 

Developed  ore  reserves  overage  4  os.  gold 
per  ton — Stacker  of  Wellington  Alluvials 
resoiling  gold  dredge  remodeled — Con¬ 
struction  program  at  Mount  Morgan  nears 
completion 

Western  Australia 

►  Triton  Gold  Mines,  N.L.,  in  develop¬ 
ing  its  mine  at  Reedy,  Murchison  gold¬ 
field,  has  intersected  the  lode  at  the  No. 
8  (925  ft.)  and  No.  9  (1,050  ft.)  levels. 
At  No.  8  it  was  18  ft.  wide  and  aver¬ 
aged  9.1  dwt.  per  ton,  and  No.  9  as¬ 
sayed  10.8  dwt.  over  a  width  of  15  ft. 
At  both  levels,  widths  and  assays  were 
over  the  mine  average.  The  company 
is  treating  9,000  tons  monthly  of  7-dwt. 
ore. 

►  Some  phenomenally  rich  ore  was  dis¬ 
covered  recently  at  the  Norseman  mine 
of  Blue  Bird  Gold  Mines,  N.L.,  where 
in  winzing  at  a  depth  of  60  ft.  below 
the  present  bottom  level  (123  ft.),  150 
lb.  of  ore  yielded  530  oz.  of  gold.  The 
mine,  though  a  small  one,  is  extremely 
profitable.  Ore  reserves  developed  are 
estimated  at  5,000  tons  averaging  4  oz. 
per  ton. 

►  Southern  Cross  Gold  Development,  Ltd., 
a  company  which  was  floated  in  1934  by 
the  de  Bernales  interests,  is  going  into 
voluntary  liquidation.  This  step  fol¬ 
lows  a  geological  examination  by  Dr. 
F.  A.  Moss,  who  was  engaged  to  report 
on  the  mine  following  the  failure  of  the 
ore  to  bulk  up  to  estimated  values. 

Victoria 

►  The  Harrietville  alluvial  area,  in  the 
Northeastern  district  over  which  Tronoh 
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able  as  originally  designed,  and  had  to 
be  remodeled.  Both  of  these  troubles 
have  now  been  surmounted,  however,  and 
operations  are  proceeding  saioothly. 


Finance,  Ltd.,  of  London,  recently  exer¬ 
cised  an  option,  has  been  proved  to  con¬ 
tain  95,000,000  cu.yd.  of  payable  wash, 
according  to  a  recent  announcement.  A 
company  with  a  capital  of  £375,000 
(Australian)  is  being  formed  to  work 
the  area,  which  will  probably  be  equipped 
initially  with  one  dredge  of  350,000 
cu.yd.  monthly  capacity. 

►  Additional  production  from  the  Chew- 
ton  field  should  take  place  early  in  the 
new  year  when  the  battery  of  Chewton 
Gold  Mines,  N.L.,  now  under  construc¬ 
tion,  goes  into  operation.  An  orebody 
25  to  30  ft.  wide  has  now  been  proved 
from  the  608  ft.  to  the  766  ft.  level. 

►  From  Aug.  1,  when  the  company  got 
into  regular  production,  up  to  Oct.  27, 
Victoria  Gold  Dredging  Company  treat¬ 
ed  381,800  cu.yd.  for  a  recovery  of  5,- 
392  oz.  gold,  an  average  of  6.78  grains 
per  cu.yd.  The  prospectus  estimate  for 
this  part  of  the  area  was  6.55  grains,  so 
that  recovery  has  been  3.5  per  cent  in 
excess  of  bore  values.  To  guard  against 
a  summer  shortage  of  water,  a  borehole 
pump  is  being  installed  to  pump  water 
from  deep  drifts  which  occur  on  part  of 
the  property. 


Queensland 

►  Mount  Morgan,  Ltd.,  during  the  year 
to  June  30  considerably  expanded  its 
tonnage  and  obtained  increased  yields 
of  both  gold  and  copper,  the  figures  com¬ 
paring  with  those  of  the  previous  year 
thus : 

Sulphide  Ore 

1936/B7  1937/B8 

Tons  treated . 322,310  375.500 

Concentrate,  tons .  11,618  13,685 

containing  gold  oz.  (est.)  35,283  37,422 

copper,  tons  (est.) .  1,807  2,252 


TAPE  -  BULES 

A  popular  priced  tope-rule 
that's  rust-proof  throughout. 
It's  ideal  for  work  in  domp 
places  and  aroimd  saltwater. 
Manually  operated  blade  Vi" 
wide  with  adjustable  hook. 


Oxidized  Ore 


Tons  treated . 

yielding  gold,  oz.. 

silver  oz. 


►  Costs  of  mining  and  treating  sulphide 
ore  totaled  12s.  4d.  per  ton  and  for 
oxidized  ore  8s.  5d.  Eeserves  of  sul¬ 
phide  ore  as  at  June  30  were  estimated 
to  be  7,126,748  tons  assaying  4.24  dwt. 
gold  and  1.79  per  cent  copper.  Construc¬ 
tion  work  on  the  increase  of  sulphide 
mill  capacity  to  10,500  tons  weekly  and 
the  erection  of  smelting  and  converting 
plant,  with  accessory  equipment,  are  ex¬ 
pected  to  be  completed  around  the  end 
of  the  year. 


Lufkin  Tope-Rules  are  made 
in  different  patterns  for  many 
uses,  and  are  oRered  in  Engi¬ 
neers  graduations  (lOths  and 
lOO&s)  as  well  as  IBths  of 
inches.  Write  for  catalog  12. 
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SYMONS  CONE  CRUSHERS 

are  doing  the  fine 
crushing  in  the... 

PHILIPPINES 


USERS  OF  SYMONS  CONES 
IN  THE  PHILIPPINES 

Baguio  Gold  Mining  Company 
Balotoc  Mining  Company 
Benguet  Consolidated  Mining  Co. 
Consolidated  Mines,  Inc. 

East  Mindanao  Mining  Co. 

Itogon  Mining  Company,  Inc. 

Lepanto  Consolidated  Mining  Co. 

Masbate  Consolidated  Mining  Co. 

Solacot  Mining  Company,  Inc. 

Son  Mauricio  Mining  Co. 

Suyoc  Consolidated  Mining  Co. 

United  Paracale  Mining  Co. 


In  the  Philippines,  as  in  so  many  of  the 
world's  more  important  mining  fields, 
Symons  Cone  Crushers  are  doing  the 
reduction  crushing.  Here,  as  elsewhere, 
these  crushers  are  demonstrating  their 
advantages  in  making  a  finer  product 
and  reducing  the  overall  crushing  and 
milling  costs  as  compared  with  other 
types  of  equipment.  At  twelve  of  the  out¬ 
standing  mines  on  the  Islands,  twenty- 
three  Symons  Cones  are  in  service. 

Here,  too,  the  original  installations 
largely  consisted  of  Standard  type  ma¬ 
chines  but,  with  the  trend  toward  finer 
crushing  as  an  aid  to  lower  crushing 
costs  and  greater  recovery,  the  tend¬ 
ency  now  is  to  follow  these  Standard 
crushers  with  Symons  Short  Heads. 
Where  low  grade  ores  prevail,  this  com¬ 
bination  of  Standard  and  Short  Head 
Cones  is  often  the  difference  between 
profitable  and  unprofitable  operation. 
When  faced  with  high  fine  crushing 
costs,  follow  the  example  set  by  the 
leaders  of  the  mining  industry.  The  pre¬ 
dominance  of  Symons  Cones  is  evidence 
of  the  service  which  they  give. 

NEW  YORK  LOS  ANGELES 

*  60  E.  42nd  St.  Subway  Term.  Bids. 

TORONTO  LONDON 

Concourse  Bldg;.  Bush  House 

NORDBERG 

MFC.  CO. 

MILWAUKEE,  WIS.  U.  S.  A. 
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NEW  BOOKS 


An  Introduction  to  Metallurgy.  By 
Joseph  Newton,  University  of  Idaho. 
John  Wiley  Sr  Sons.  Pp.  537.  Price  $4. 

COMING  at  a  time  when  there  is  a 
generally  recognized  need  for  a 
book  on  general  metallurgy,  this 
volume  is  too  brief  to  be  considered  a 
successor  to  Hofman’s  extensive  treatise 
published  in  1913,  but  it  covers  to  some 
degree  the  same  ground  and  brings  the 
subject  up  to  date;  so  it  is  sure  of  a 
welcome. 

The  first  thing  which  strikes  the  reader 
is  the  division  of  the  field  into  two  parts 
— “Adaptive”  Metallurgy  and  “Extrac¬ 
tive”  Metallurgy.  These  two  terms  are 
new  and  at  first  startling.  They  are  de¬ 
scriptive,  however,  and  perhaps  worthy 
of  a  more  general  use.  The  first  part 
covers  chapters  on  “Structure  of  Metals 
and  Alloys,”  “Physical  Properties  of 
Metals  and  Alloys,”  “Shaping  of  Metals 
and  Alloys,”  “Heat-Treatment  of  Metals 
and  Alloys”  and  “The  Industrial  Metals 
and  Their  Alloys.”  The  second  section 
includes  chapters  on  “The  Sources  of 
Metals,”  “Ore  Dressing,”  “Hydrometal¬ 
lurgy,”  “Pyrometallurgy,”  “Electrometal¬ 
lurgy,”  “Sampling  and  Related  Topics,” 
and  “Production  of  the  Industrial 
Metals.” 

Certainly  the  book  lives  up  to  its  title 
and  introduces  the  reader  to  all  branches 
of  the  subject.  At  the  end  of  each  chap¬ 
ter  are  references  directing  attention  to 
more  complete  discussions  of  the  items 
covered.  The  use  of  problems  and  sum¬ 
maries  is  also  to  be  commended. 

Discussion  of  “Adaptive  Metallurgy” 
before  “Extractive  Metallurgy”  seems 
logical,  for  the  beginner  is  likely  to  come 
to  the  subject  with  some  information  re¬ 
garding  metals  and  their  properties  and 
after  rounding  out  his  knowledge  will  be 
in  better  position  to  appreciate  the  im¬ 
portance  of  smelting  and  refining. 

A  hurried  glance  through  the  book 
gives  a  very  favorable  impression  and 
leaves  little  to  criticize  unfavorably.  The 
general  balance  in  discussing  the  various 
subjects  is  good  and  the  illustrations  are 
well  chosen.  A  more  careful  reading, 
however,  leaves  the  impression  that  the 
author  has  attempted  the  impossible  in 
compressing  such  a  big  subject  into  such 
a  small  space.  The  addition  of  about  a 
hundred  pages  would  have  changed  a  very 
good  book  into  an  excellent  book.  Three 
instances  may  be  selected  to  illustrate 
this  point: 

1.  Fuels  and  combustion  are  very  im¬ 
portant  in  “Extractive”  Metallurgy,  and 
the  twenty  pages  given  to  them  are 
hardly  adequate  even  for  an  “introduc¬ 
tion.” 

2.  Slags  are  so  important  in  melting 
and  refining  that  much  more  emphasis 
would  be  justified  even  in  a  brief  text. 

3.  Refractories  are  important  now  and 
becoming  more  so  as  smelting  rates  are 
increasing  and  refining  problems  are  be¬ 
coming  more  difficult.  A  few  additional 


pages  would  be  welcome.  Other  instances 
of  a  similar  nature  might  be  mentioned 
to  illustrate  this  general  critcism. 

It  should  be  pointed  out,  however,  that 
the  author  states  in  his  preface  “.  .  . 

a  book  such  as  this  is  the  skeleton,  and 
specialized  text  books  are  the  flesh  which 
clothes  its  bones;  the  current  literature 
is  its  life’s  blood.”  A  good  skeleton  has 
been  put  together,  but,  after  all,  an  in¬ 
troduction  to  a  skeleton  leaves  something 
to  be  desired.  Perhaps  when  a  second 
edition  of  the  book  is  prepared  the  desir¬ 
ability  of  more  meat  on  the  bones  will 
be  recognized.  In  the  meantime  the  skele¬ 
ton  will  doubtless  find  a  place  on  many 
shelves. 

Carle  R.  Hayward 


OXYACETYLENE  WELDING.  By  R.  J.  Kehl, 
revised  by  M.  H.  Potter.  American 
Technical  Society,  Drexel  Ave.  at  58th 
St.,  Chicago.  Pp.  130.  Price  $1.25. 

I  IKE  the  others  of  the  same  series — 
namely,  “Metallurgy”  and  “Forging 
-J  Practice,”  which  have  recently  ap¬ 
peared — this  book  is  written  simply  and 
with  ample  illustrations  that  aid  the 
text  in  giving  a  practical  description  of 
the  art  of  flame-welding  with  oxygen  and 
acetylene.  It  has  been  thoroughly  re¬ 
vised.  It  covers  process  and  technique 
in  general  wdth  subsequent  specific  atten¬ 
tion  to  the  welding  of  various  metals, 
particularly  steel  and  cast  iron,  malle¬ 
able  iron,  white  metal  or  die  castings, 
aluminum,  copper,  and  brass.  Hard-sur¬ 
facing  and  lead-burning  also  are  dealt 
with.  Cost  data  are  given  in  conclusion. 


Copper  Mining  in  North  America.  By 
E.  D.  Gardner,  C.  H.  Johnson  and 
B.  S.  Butler.  Bulletin  ^05.  United 
States  Bureau  of  Mines.  Pp.  300. 
Price  JfOc. 

AD  THIS  VOLUME  been  produced 
by  a  commercial  publisher  or  by 
the  A.I.M.E.,  which  is  also  quite 
commercial  when  it  turns  salesman  of  its 
meritorious  volumes,  its  introduction 
would  have  been  heralded  by  the  usual 
persuasive  advertisements,  its  authors 
would  have  been  accorded  deserved  ac¬ 
claim  for  turning  out  so  valuable  a  book, 
and  the  price  thereof  would  have  been 
at  least  $4  instead  of  40c.  As  it  is,  so 
notew’orthy  a  product  appears  unobtru¬ 
sively  as  just  another  Government  bulle¬ 
tin,  one  that  is  in  danger  of  being  al¬ 
most  lost  to  sight  in  the  flood  of  Bureau 
literature  of  recent  years.  So  it  is  a 
pleasure  to  rescue  it  and  set  it  in  what 
we  hope  is  a  prominent  place,  for  read¬ 
ers  to  note. 

Treatment  falls  into  three  parts:  (1) 
history  of  copper  mining;  (2)  geology 
of  copper  deposits  of  North  America  (by 
B.  S.  Butler  of  the  United  States  Geo¬ 
logical  survey) ;  and  (3)  prospecting,  ex¬ 


ploration,  development,  and  mining.  This 
last  section,  occupying  over  two-thirds 
of  the  total  number  of  pages,  is  really 
an  excellent  textbook  on  the  operations 
specified,  with  particular  reference  to 
copper — a  handbook  of  copper  mining 
methods,  replete  with  specific,  well-illus¬ 
trated  examples  and  supplemented  by 
pertinent  cost  data  and  detailed  analyses, 
prepared  in  the  Bureau,  that  enhance 
its  value.  Part  2,  on  the  geology  of  the 
deposits,  is  a  brief  summary  (occupying 
49  pages)  dealing  first  with  the  geologic 
classification  of  the  deposits  and  next 
describing  in  turn  the  copper  regions 
and  districts  of  the  United  States  and  of 
parts  of  Canada  and  Mexico,  the  more 
comprehensive  and  more  recent  reports 
on  the  district  being  cited  in  each  case. 
The  volume  will  be  welcomed  by  all  who 
get  it. 

Trade  Associations  in  Law  and  Busi¬ 
ness.  By  B.  S.  Kirsh  in  collaboration 
with  H.  R.  Shapiro.  Central  Book  Com¬ 
pany,  New  York.  Pp.  399.  Price  $5. 

HIS  BOOK  purports  to  be  an  analy¬ 
sis  of  the  problems  of  trade  asso¬ 
ciations  under  the  anti-trust  laws. 
After  a  general  introduction,  the  re¬ 
spective  chapters  deal  with  the  following 
topics:  Statistical  Reporting  Service. 
Uniform  Cost-accounting  Methods.  Trade 
Relations.  Standardization.  Credit  Bu¬ 
reau  Functions.  Boycotts  and  Defensive 
Combinations.  Patent  Interchange  and 
Cross-license  Agreements.  Uniform  Bas- 
ing-point  Systems.  Collective  Purchasing 
Functions.  Foreign  Trade  Functions. 


T 


PUBLICATIONS 

RECEIVED 

The  Brown  Iron  Ores  of  Eastern  Texas. 
By  E.  B.  Eckel.  U.  S.  Geological  Survey 
Bulletin  902.  Pp.  156  and  maps.  Sold 
by  Superintendent  of  Documents,  Wash¬ 
ington,  D.  C.  Price  $1. 

Attapulgus  Clay.  By  P.  F.  Kerr, 
Columbia  University,  New  York.  Re¬ 
printed  from  American  Mineralogist,  May, 
1937.  Pp.  534-550.  Also  “A  Decade  of 
Research  on  the  Nature  of  Clay."  by 
P.  F.  Kerr.  Reprinted  from  Journal  of 
the  American  Ceramics  Society. 

Tungsten  Mineralisation  at  Oreana, 
Nev.  By  P.  F.  Kerr.  Columbia  Univer¬ 
sity,  New  York.  Reprinted  from  Eco¬ 
nomic  Geology,  June-July,  1938. 

Occurrence  of  Bauxite  in  British 
Guiana.  Bulletin  8.  Geological  Survey. 
Georgetown,  Demerara.  Pp.  68  and  map 
Price  24c.  (local  currency). 

Minstrels  of  the  Mine  Patch.  By  George 
Korson.  University  of  Pennsylvania 
Press,  Philadelphia.  Folk  songs,  stories, 
superstitions,  and  legends  of  the  anthra¬ 
cite  industry.  Pp.  332.  Price  $3. 

Geologic  Map  of  California.  The  new 
map  comes  in  six  separate  sections  (32x 
42  in.),  each  overlapping  the  adjoining 
sheets  and  carrying  the  legend  pertaining 
to  it.  When  assembled  as  a  wall  map  it 
is  6*4  X  7^2  ft.  In  many  different  pat¬ 
terns  and  colors,  80  geologic  formations 
are  distinguished.  Faults  are  also  shown, 
and  in  the  spacious  margins  of  the  map 
there  are  various  charts  showing  source 
data,  index  to  topographic  maps,  dimen¬ 
sions  and  areas  of  the  State  and  its 
counties,  index  to  the  township  and  range 
system,  a  rainfall  map,  a  geologic  time 
chart,  a  geomorphic  map  showing  sub¬ 
marine  contours,  a  mineral  chart,  and  a 
large  master  legend  arranging  the  for¬ 
mations  in  systematic  manner.  Published 
by  the  (jalifornia  State  Bureau  of  Mines, 
Ferrj-  Building.  San  Francisco,  Calif. 
Price  $4  for  6  sheets. 
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•  Ten  of  these  world's  finest  compressors  are  now  operating  at  different 
shafts  of  the  Delaware  Aqueduct,  a  project  comprising  117  miles  of  tunnel. 
Three  contractors  .  .  .  one  after  the  other  .  .  .  selected  these  ten  machines. 
The  choice  of  these  modern  CP  compressors  is  a  tribute  to  their  DEPEND¬ 
ABILITY,  HIGH  SUSTAINED  EFFICIENCY  and  LOW  MAINTENANCE. 
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New  Jaw  Crusher  Oi  Novel  Design 


STRAUB  Manufacturing  Company,  567 
Chestnut  St.,  Oakland,  Calif.,  recently 
announced  the  development  of  a  novel 
crusher  for  quantity  production  of  fine 
stone  and  ore.  Introduced  to  the  in¬ 
dustry  under  the  name  of  Kue-Ken  Bal¬ 
anced  Crusher,  the  new  unit  can  produce, 
within  limits  of  capacity  and  reduction, 
in  a  single  operation,  a  finished  product 
that  ordinarily  could  be  obtained  only 
by  using  a  primary  crusher  followed  by 
one  or  two  finishing  machines.  An  out¬ 
standing  construction  feature  is  said  to 
be  the  application  of  an  entirely  new 
crushing  principle  that  employs  two  long, 
balanced  pendulum  jaws,  each  traveling 
a  short  distance  and  swinging  toward 
each  other  in  harmony.  Thus,  the  rocks 
are  instantly  gripped  and  thrust  down 
without  abrasion,  and  are  crushed  and 
released.  The  upper  ends  of  the  jaws 
travel  through  a  shorter  distance  than 
the  lower  ends,  which  insures  the  maxi¬ 
mum  leverage  on  the  largest  rock  and 
the  longest  jaw  travel  on  the  large  vol¬ 
ume  of  smaller  material  at  the  lower  end, 
so  necessary  for  fast,  easy  crushing.  As 
a  consequence,  balanced  operations  and 
increased  output  are  possible.  The  oper¬ 


ating  mechanism  in  the  streamlined,  all- 
steel,  sealed  dust-proof  housing  consists 
of  a  sturdy  steel  shaft,  and  two  outer 
compression  pitmans  with  one  inner  ten¬ 
sion  pitman  in  between  them  as  shown 
in  the  photograph.  The  outer  ones  push 
down,  while  the  center  one  pulls  up,  thus 
balancing  the  entire  movement.  Simple  and 
perfectly  arranged  oil-flooded  balanced 
toggles  give  rapid  approach  at  the  start 
of  jaw  travel,  and  then  slow  down  to 
easily  crush  the  hardest  rock.  The  ar¬ 
rangement  is  said  to  have  five  times  the 
leverage  of  conventional  motions,  and 
flywheels  are  unnecessary.  The  compact 
design  of  the  unit  requires  less  headroom 
and  floor  space.  Special  rubber  seals  on 
the  housing  prevent  entrance  of  grit  or 
dust  to  the  toggle  mechanism,  or  the  es¬ 
cape  of  lubricant.  The  lower  part  of 
the  housing  serves  as  an  oil  reservoir, 
with  air  cooling  on  every  side  and  under¬ 
neath.  Internal  cooling  coils  are  avail¬ 
able  for  operation  under  abnormal  cli¬ 
matic  conditions.  The  positive  pump  on 
the  outside  of  the  housing  forces  the  oil 
to  a  special  filter,  the  clean  product  flow¬ 
ing  in  a  continuous  stream  through  the 
manifold  above  the  shaft  and  subsequent¬ 


ly  falling  into  the  cooling  and  storage 
reservoir  in  the  base.  An  automatic  by¬ 
pass  arrangement  makes  possible  lubrica¬ 
tion  while  the  filter  is  being  cleaned. 
New  features  of  the  crushing  element  are 
the  moving  cheek  plates,  which  are  be¬ 
lieved  to  accelerate  the  passage  of  mate¬ 
rial  to  the  crushing  zone,  and  the  method 
of  holding  jaw  plates  in  place  on  the 
jaw  stock,  which  permits  the  plates  to 
be  worn  down  to  minimum  size.  The 
simple  adjustment  device  is  both  fool¬ 
proof  and  readily  accessible,  with  spacer 
blocks  preventing  unequal  adjustment  in 
side  rods.  These  have  a  compensating 
device  in  the  crusher  housing,  and  chang¬ 
ing  from  one  product  size  to  another  is 
a  matter  of  less  than  3  min.  Once  set, 
adjustments  are  locked.  Protection 
against  tramp  steel  is  obtained  through 
a  simple  shear-pin  arrangement  on  the 
drive  pulley.  The  wide  top  without  ob¬ 
structions  permits  feeding  of  coarse  and 
fine  material  from  any  angle,  easy  clean¬ 
ing  out  of  the  crushing  chamber,  and 
rapid  changing  of  jaw  plates.  AU  bear¬ 
ings  used  are  of  the  precision  type  con¬ 
sisting  of  removable  steel  back  shells 
writh  babbitt  lining,  and  as  the  shafts 
are  ground  to  a  mirror  finish  no  scrap¬ 
ing  or  fitting  is  required  when  bearings 
are  changed  in  the  field.  The  new  ma¬ 
chine  can  be  operated  by  unskilled  labor. 


Permanently  Sealed  Ball-Bearing 
Pillow  Blocks 

A  COMPLETE  NEW  TYPE  of  ball¬ 
bearing  pillow  blocks  has  been  developed 
under  the  trade  name  Sealmaster,  by 
Stephens-Adamson  Manufacturing  Com¬ 
pany,  Aurora,  Ill.  Outstanding  features 
are  said  to  be  the  permanent-seal  prin¬ 
ciple  of  the  bearing,  a  positive,  centrif¬ 
ugal  sealing  principle  consisting  of  two 
inner  and  two  outer  steel  seals.  Inner 
seals,  one  at  each  side  of  bearing,  are 
pressed  into  outer  ring  and  become  per¬ 
manent  part  of  bearing,  forming  a  tight 
grease  chamber  for  race  grooves  and 
rolling  elements. 

The  felt  liners  of  external  seals  travel 
in  labyrinth  angular  grooves  of  inner 
seals  and  when  assembled  into  the  laby¬ 
rinth  groove,  felts  have  a  running  clear¬ 
ance  sufficient  to  prevent  pressure.  Cen¬ 
trifugal  action  of  dished  felt  rings  ro¬ 
tating  in  grooved  labyrinth  inner  seals 
is  said  to  prevent  glazing  and  excludes 
all  foreign  materials.  When  the  bearing 
is  removed  from  shaft,  the  permanent 
seal  feature  prevents  ingress  of  dirt,  be¬ 
cause  the  bearing  is  sealed  within  itself. 
Among  other  features,  the  pillow  blocks 
are  pre-lubricated  and  self-aligning. 


New  Tractor 

A  NEW  GASOLINE  TRACTOR,  the 
Model  “S,”  has  been  annoimced  by  Allis- 
Chalmers  Manufacturing  Company.  This 
new  machine  is  said  to  develop  77.66  hp. 
on  the  belt,  64.52  hp.  at  the  drawbar, 
and  16,732-lb.  drawbar  pull  in  first  gear. 
The  constant  mesh  transmission  provides 
five  forward  speeds  from  1.52  to  6.37 
miles  per  hour,  and  the  constant  mesh 
feature  makes  it  possible  to  shift  “on 
the  go”  like  a  truck.  The  tractor  is 
offered  in  two  tread  widths.  The  62-in. 
tread  model  has  a  shipping  weight  of 
18,200  lb.  and  the  74-in.  tread  machine 


Some  Operating  Results  of  the  Kue  Ken  Balanced  Crusher 


(No.  50 

Crusher;  Weight,  11,000 

Ib.,  24x9  in.  opening,  366  r.p.m.) 

Percentage 
of  Minus 

8  Mesh  in 

Size  and  Kind  of 

Crusher  Jaw 

Actual 

Capacity  in 

Crusher 

Material  Crushed 

Set  at 

Power  Used 

Tons  Per  Hour 

Discharge 

21  in.  quartz 

3  in. 

13  hp. 

45 

2 

18  in.  quartz 

1%  in. 

16  hp. 

30 

5 

20  in.  quartz 

%  in. 

35  hp. 

15 

37 

9  in.  hd.  basalt 

3  in. 

15  hp. 

60 

% 

9  in.  bd.  basalt 

1  in. 

25  hp. 

24 

7 

9  in.  hd.  basalt 

2  in. 

16  hp. 

40 

1 

8  in.  hd.  basalt 

%  in. 

40  bp. 

13% 

24 

4  in.  hd.  basalt 

1%  56. 

17  hp. 

36 

2 

9  in.  hd.  basalt 

%  in 

35  hp. 

18 

18 
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weighs  19,000  lb.  A  new  four-cylinder 
valve-in-ltead  gasoline  engine  has  been 
developed  by  Allls-Chalmers  for  this 
model.  The  bore  is  5|  in.,  the  stroke  6J 
in.,  and  the  governed  speed  at  full  load 
is  1,050  r.p.in. 


A  rubber  compound  announced  by  B.  F. 
Goodrich  Company,  Mechanical  Rxibber 
Goods  Division,  Akron,  Ohio,  is  said  to 
increase  resistance  of  belt  covers  to  sun¬ 
light.  The  old-style  rubber  compound  was 
used  on  the  belt  on  the  left;  the  other  has 
the  manufacturer's  modem  sun-resisting 
cover.  Both  were  subjected  to  sunlight  for 
many  months. 


BULLETINS 


Crusher.  Traylor  Engineering  &  Manu¬ 
facturing  Co.,  Allentown,  Fa.  Bulletin 

2112  deseribcs  and  illustrates  features  of 
Type  TY  Reduction  Crusher.  Pp.  21. 

Starters.  General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.  Bulletin  GEA  ^O.")!  describes 
reduced  voltage  A-C  magnetic  starters. 
Pp.  3.  Automatic  Time  Switches.  GEA- 
2963  illustrates  features  of  Type  TSA-14 

automatic  time  switches.  Pp.  3.  Duplex 
Switchboards.  GEA-2802.  Folder  illus¬ 

trates  duplex  switchboards  with  secondary 
and  protective  equipment.  Pp.  3.  Out¬ 

door  Oil-Blast  Circuit  Breakers.  GEA- 
1025B.  Folder  describes  and  illustrates 
moderate  capacity  outdoor  oil-blast  circuit 
breakers.  Pp.  3. 

“Welder’s  Trouble  Shooter,”  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,  Pa.,  is  the  name  of  a  pocket- 
size  booklet  listing  common  troubles  met 
by  welders  and  causes  and  cure  for  each. 
Pp.  8. 

Dipper  Tooth  Repointers.  Amsco  Man¬ 
ganese  Steel,  .389  East  14th  St.,  Chicago 
Heights,  Ill.  Bulletin  IOC  is  a  price  list 
for  dipper-tooth  repointers  and  filter  bars. 
Pp.  4. 

Automatic  Gas  Detector.  B.  O.  Bushnell, 
Los  Angeles,  Calif.  Bulletin  No.  1 
describes  and  illustrates  a  detector  for  use 
w’herever  concentration  of  hydrogen  sul¬ 
phide,  vapors,  dust,  or  other  gases  must 
be  controlled.  Pp.  4. 

Rotar>'  Switches.  Roller- Smith  Co.,  233 
Broadway,  New  York,  N.  Y.  Catalog  9 
contains  data  on  instrument  and  control 
switches  on  circuits  up  to  600  volts.  Pp. 
12. 

Variable-Speed  Transmissions.  Graham 
Transmissions.  Inc..  2711  North  13th  St., 
Milwaukee,  Wis.  Bulletin  307  announces 
three  new  models  of  the  manufacturers’ 
variable-speed  transmissions  from  1/6  to  5 
hp.  Pp.  4. 

Rock-Drill  Lubrication.  E.  F.  Houghton 
&  Co.,  Philadelphia,  Pa.  Folder  describes 
Sta-Put  rock-drill  lubricants.  Pp.  4. 

Dust  Collection.  Buell  Engineering  Co., 
Inc.,  70  Pine  St.,  New  York.  Booklet  on 
industrial  dust  collection.  Pp.  7.  Company 
also  issues  a  folder  describing  dust  col¬ 
lector  for  recovery  of  gold  dust  from 
smelter-flue  gases.  Pp.  4. 

Thermit  Welding,  Metal  &  Thermit 
Corp.,  1^  Broadway,  New  York,  N.  Y. 
Booklet  18C  describes  the  Thermit  welding 
process  and  its  applications.  Pp.  4. 
Welding  Rods.  Booklet  3a  is  a  pocket-size 
pamphlet  describing  Murex  welding  rods. 
Pp.  31. 


Pumps.  Allls-Chalmers  Mfg.  Co.,  Mil¬ 
waukee,  Wis.  Bulletin  1653  describes  and 
Illustrates  the  company’s  line  of  close- 
coupled  centrifugal  pumps  from  10  g.p.m. 
to  1,600  g.p.m.  and  for  lower  capacities  up 
to  300-ft.  head.  Dimension  sheets  and 
useful  data  in  figuring  pump  installations 
are  also  given.  Pp.  30.  Pulverators. 

Bulletin  1467A  describes  multi-impact 

pulverators  or  hammer  milts.  Pp.  15. 

Steel  Plate  Lining.  Ingot  Iron  Railway 
Products  Co.,  Berkeley.  Calif.  Bulletin  238 
describes  and  illustrates  steel-plate  linings 
for  tunnels,  shafts,  caissons,  and  conduits. 
Pp.  16. 

Castings.  American  Brake  Shoe  &  Foun¬ 
dry  Co.,  Chicago  Heights,  Ill.  Bulletin 

entitled  “AMSCO  Alloy  Heat  and  Corrosion 

Resistant  Castings  for  Industrial  Applica¬ 
tions”  contains  data  and  illustrations  on 
the  manufacturers’  alloys  and  their  uses. 
Pp.  24. 

Side  Air-Lift  Agitator.  Denver  Equip¬ 
ment  Co.,  Denver,  Colo.  Bulletin  3604A 
<lescribes  and  Illustrates  features  of  side 
air-lift  agitator  for  cyanide  plant  and 
other  industrial  application.  Pp.  2.  Suc¬ 
tion  Pumps.  Bulletin  38P8  describes  and 
illustrates  the  manufacturers’  diaphragm 
suction  pumps.  Pp.  2.  Thickeners.  Bulle¬ 
tin  3-38  illustrates  and  describes  features 
of  Denver  thickeners.  Pp.  2. 

Solenoid  Valves.  Automatic  Switch  Co., 
New  York.  Bulletin  8601  is  a  catalog  of 
t('n  sections,  well  Illustrated,  describing 
solenoid-operated  valves  for  automatic  and 
remote  control  of  air,  gas,  steam,  and 
liquids.  Pp.  56. 

Universal  Bevel  Gear.  Condenser  Service 
&  Engineering  Co.,  Inc.,  Hoboken,  N.  J. 
Pamphlet  illustrates  and  describes  a  flexi¬ 
ble  gear  device  having  a  wide  range  of 
transmission  use.  Pp.  1. 

Diesel  Engines.  Ingersoll-Rand  Co., 
Phillipsburg,  N.  J.  Catalog  Form  10110 
describes  and  illustrates  Type  S  diesel  en¬ 
gines  by  the  manufacturer  for  heavy-duty, 
continuous-service  stationary  or  marine- 
electric  application.  Pp.  40. 

Laboratory  Flotation  Machine.  American 
Cyanamid  Co.,  30  Rockefeller  Plaza,  New 
York,  N.  Y.  Folder  10-M  describes  and 
illustrates  the  laboratory  Fagergren  flota¬ 
tion  machine.  Pp.  4.  Reagent  Feeder. 
Pamphlet  describes  the  compact  Clarkson 
reagent  feeder  for  reagents  and  solutions. 
Pp.  2. 

•Apron  Conveyors.  Chain  Belt  Co,.  Mil¬ 
waukee,  Wis.  Bulletin  332  illustrates  en¬ 
gineering  design  in  various  types  of  Rex 
apron  and  pan  conveyors.  Pp.  6. 

Safe  Handling.  Maewhyte  Co.,  Kenosha, 
Wis.  Booklet  is  well  illustrated,  showing 
various  slings,  hooks,  links,  and  wire  for 
lifting  heavy  equipment.  Pp.  15. 

Oil  Circuit  Breaker.  Roller  Smith  Co., 
233  Broadway,  New  York,  N.  Y.  Catalog 
6-b  describes  and  illustrates  features  of 
“Turblator”  oil  circuit  breaker.  Pp.  2. 

Vibrating  Screens.  Allis-Chalmers  Manu¬ 
facturing  Co..  Milwaukee,  Wis.  Bulletin 
1474-B  describes  and  illustrates  Allis 
Chalmers  new  “Aero-Vibe”  inclined  type 
of  suspended  vibrating  screens.  Pp.  7. 

Dust  Removal  System.  United  States 
Hoffman  Machinery  Corp.,  105  Fourth  Ave., 
New  York.  N.  Y.  Booklet  contains  infor¬ 
mation  and  illustrations  for  adapting 
vacuum  cleaning  units  in  industrial  plants. 
Pp.  8. 

Carrier  Trucks.  Ewell-Farker  Electric 
Co.,  Cleveland,  Ohio.  Folder  describes  the 
manufacturer’s  Type  IZ  load  carrier  truck 
of  6,000-lb.  rated  capacity.  Pp.  4. 

Magnetic  Clutches.  Sterns  Magnetic  Mfg. 
Co.,  Milwaukee,  Wis.  Bulletin  225  describes 
and  illustrates  features  of  the  manufactur¬ 
er’s  types  of  “high-duty”  single-disk  and 
multiple-disk  magnetic  clutches.”  Pp.  16. 

Water  Purifiers.  International  Filter  Co., 
59  East  Van  Buren  St.,  Chicago,  Ill.  Bulle¬ 
tin  1700  describes  automatic  units  called 
Hydrodarco  Purifiers  used  to  remove  objec¬ 
tionable  tastes  and  odors  from  water. 
Pp.  8. 

Automatic  Storage  Control.  Stephens- 
Adamson  Mfg.  Co.,  Aurora,  Ill.  Polder 
illustrates  and  describes  the  Tellevel  auto¬ 
matic  storage-control  device  that  controls 
level  of  material  in  bins  and  hoppers. 
Pp.  1. 

Sludge  Pumps.  Morris  Machine  Works. 
Baldwinsville,  N.  Y.  Bulletin  173  de¬ 
scribes  features  of  slurry  and  sludge 
pumps.  Pp.  4. 

Tractor  Crane.  Le  Tourueau,  Inc., 
Peoria,  Ill.  Folder  C-606  describes  use  of 
tractor  power  in  lifting  and  carrying 
heavy  loads.  Pp.  6. 

Vibrating  Screen.  Screen  Equipment  Co., 
9  Lafayette  Ave.,  Buffalo,  N.  Y.  Polder 


describes  and  illustrates  features  of  the 
manufacturer’s  new  vibrating  screen  having 
positive-controlled  circular  motion.  Pp.  4. 

Air  Compressors.  Sullivan  Machinery 
Co.,  Michigan  City,  Ind.  Bulletin  A-22 
describes  and  illustrates  the  company’s 
Unitair  stationary  and  semi-portable  air 
compressors.  Pp.  20. 

Earth-Moving  Calculator.  Le  Tourneau 
Inc.,  Peoria,  Ill.  A  slide  rule,  available 
free,  for  computation  of  data  on  earth 
moving. 

Photo-Visual  Microscope,  George  Scherr 
Co.,  1*28  Lafayette  St.,  New  York,  N.  Y. 
Bulletin  describes  and  illustrates  the 
Metaphot,  a  universal  photo-visual  micro¬ 
scope.  Pp.  25. 

Furnace  Roofs.  Leeds  &  Northrup  Co., 
4907  Stenton  Ave.,  Philadelphia,  Pa.  Bulle¬ 
tin  N-33B-600B  describes  and  illustrates  the 
use  of  the  Rayotube  in  determining  tem¬ 
perature  of  furnace  roofs.  Pp.  12. 

Wire  Rope  for  Mining.  Broderick  & 
Bascom  Rope  Company,  4203  North  Union 
Blvd.,  St.  Louis,  Mo.,  announces  a  new 
wire-rope  catalog  devoted  especially  to 
wire  rope  for  use  in  the  mining  industry. 
Many  pages  of  data  as  to  stresses  in 
suspended  cables,  stresses  in  shaft  and 
incline  ropes,  and  specific  recommenda¬ 
tions  as  to  grades  and  constructions  of 
rope  for  various  types  of  strip  shovels, 
draglines,  and  other  equipment  are  in¬ 
cluded.  Pp.  96. 

Balanced  Crasher.  Straub  Manufactur¬ 
ing  Co.,  567  Chestnut  St.,  Oakland,  Calif. 
Bulletin  600  describes  and  illustrates  the 
Kue-Ken  balanced  crusher  that  reduces 
10-  to  16-in.  rock  to  1/8  in.  in  one  pass. 
Pp.  8. 

Heat  Insulation.  Quigley  Co.,  56  West 
45  St..  New  York,  N.  Y.  Bulletin  327-C- 
15M  describes  and  illustrates  uses  of 
Insulay,  a  refractory  lagging.  Pp.  8. 


INDUSTRIAL  NOTES 

E.  R.  CuUity,  manager  of  the  min¬ 
ing  division  of  Southwestern  Engineer¬ 
ing  Company,  of  Los  Angeles,  is  in  Ma¬ 
nila,  P.  I.  He  will  remain  for  four 
months  in  the  Islands,  where  Southwest¬ 
ern’s  Philippine  organization  is  eon 
structing  several  milling  plants. 

Mitchell  Diamond  Drill  Company  has 
recently  established  offices  at  113  Still¬ 
man  St.,  San  Francisco,  Calif.  Asso¬ 
ciated  with  the  new  company  are  B.  M. 
and  W.  C.  Mitchell,  sons  of  the  original 
founder,  W.  J.  Mitchell,  and  J.  J.  Coen. 
The  company  will  engage  in  setting  and 
manufacture  of  bits,  and  contracting. 

Wylie  L.  Graham,  wire  rope  and 
tramway  engineer  with  the  American 
Steel  &  Wire  Company,  has  been  trans¬ 
ferred  from  Salt  Lake  City,  Utah,  to 
the  main  office  of  the  Aerial  Tramway 
Department  at  94  Grove  St.,  Worcester, 
Mass. 

Hercules  Powder  Company  announces 
the  appointment  of  J.  Rex  St.  Clair  as 
manager  of  the  Wilmington  office  of  the 
explosives  department,  succeeding  J.  J. 
Kelleher,  who  resigned  on  Nov.  11. 

Walter  R.  Bloxdorf,  metallurgist  of 
the  Maewhyte  Company,  Kenosha,  Wis,, 
received  from  the  Wire  Association  the 
supreme  award  for  the  outstanding  con¬ 
tribution  to  the  wire  rope  industry  for 
1938. 

The  Osborn  Manufacturing  Company, 

of  5401  Hamilton  Ave.,  Cleveland,  Ohio, 
recently  purchased  the  assets  of  the 
Johns  Conveyor  Corporation,  of  Newark, 
N.  J.,  and  obtained  the  exclusive  patent 
rights  to  manufacture  and  sell  this  con¬ 
veyor  in  the  United  States  and  its  pos¬ 
sessions. 
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The  tension  in  the  traction 
cable  is  a  minimum  at  the  low¬ 
est  point  of  the  profile  on  the 
empty  side  and  a  maximum  at 
the  highest  point  on  the  loaded  side. 
Tension  is  applied  at  one  of  the  ter¬ 
minals,  usually  the  lower,  to  keep  the 
cable  taut.  Maximum  tension  is  equal 
to  the  applied  tension  at  the  lower 
terminal,  plus  the  tension  component 
of  the  weight  of  the  cable  and  loaded 
carriers,  plus  or  minus  the  tension  re¬ 
quired  to  overcome  frictional  resistance 
on  the  line.  Tension  required  to  over¬ 
come  frictional  resistance  is  generally 
less  than  1  per  cent  of  the  total  and 
can  be  neglected.  It  is  plus  where  the 
cable  moves  up  and  minus  where  it 
moves  down. 

Let  Tm  =  maximum  tension,  that  is 
the  tension  at  the  highest 
point  on  the  loaded  side 
To  =  tension  applied  at  lower 
terminal 

VI  =  tension  component  of 
loads 

Vc  =  tension  component  of  ca¬ 
ble 

Tf  =  tension  required  to  over¬ 
come  friction 

Then  Tm  =  To+Vl-fVcztTf.  (2) 
In  Fig.  8  (page  116,  November  is¬ 
sue)  the  discharge  terminal  is  at  the 
lowest  point  and  the  loading  terminal 
at  the  highest  point.  The  difference  in 
elevation  between  cable  supports  is 
10,560 — 9,620=940.  ft.  The  tension 
component  of  the  loaded  carriers = the 
distributed  weight  per  foot  of  the  load¬ 
ed  carriers  multiplied  by  the  difference 
in  elevation* =9.22x940 =8,667  lb.  The 
tension  component  of  the  traction  ca¬ 
ble  =  the  weight  of  the  cable  per  foot 
multiplied  by  the  difference  in  eleva- 
tion=940  w,  in  which  w=weight  of 
cable  per  foot.  If  frictional  resistance 
is  neglected  and  the  tension  applied  at 
the  lower  terminal  is  1,000  lb.,  for¬ 
mula  (2)  becomes 

Tm  =  1,000 -I- 8,667-1- 940 w. 

Extra  strong  6x7  Lang-lay  cable, 
which  is  used  on  tramways,  weighs  1.90 
lb.  per  foot  per  square  inch  and  has  a 
working  tensile  strength  of  23,600  lb. 
per  square  inch.  (Determined  from 
data  furnished  by  manufacturers). 

Let  A  =  the  cross-section  area  of 
the  cable  required. 

Then  Tm  =  23,600A 
and  w  =  1.90A 
Substituting  in  the  formula 
23,600A= 1,000-H8,667-1-940  X  1.90A, 
A  =  0.443  sq.  in. 


If  d  =  diameter  of  the  cable, 

TZ  d* 

-T-  =  0-443, 

4  ’ 


Effect  of  Weight  and  Tension  of 
Traction  Cable — On  spans  at  the  low¬ 
er  end  of  a  system  where  the  tension 
in  the  traction  cable  is  a  minimum, 
most  of  the  weight  of  carriers  is  sup¬ 
ported  by  the  track  cable.  On  some 
of  the  spans  higher  up,  the  tension 
might  be  about  enough  to  balance  the 
weight,  whereas  on  the  spans  at  the 
upper  end  the  tension  is  often  enough 
to  produce  an  uplifting  effect  on  the 
carrier.  On  systems  where  there  is  a 
great  difference  in  elevation  between 
the  highest  and  lowest  points,  it  is  dif¬ 
ficult  to  avoid  some  uplifting  effect  of 
the  traction  cable  at  the  upper  end.  It 
might  be  enough  that  there  would  be 
a  tendency  to  lift  the  carriers  off  the 
track  cables,  but  usually  it  is  not  that 
serious.  A  good  empirical  rule  to 
follow  is  to  design  the  system  so  that 
the  sag  of  the  empty  track  cable  would 
never  be  more  than  the  sag  of  the 
empty  traction  cable  on  the  same  span. 
Deflections  for  empty  track  and  trac¬ 
tion  cables  on  any  span  can  be  cal¬ 
culated  by  finding  the  tension  in  each 
by  formula  (2)  and  then  substituting 
these  values  in  formula  (1)  to  find 
the  maximum  or  center  deflection. 

With  overhead  rollers  (see  Fig.  9), 
the  cables  are  practically  the  same  dis¬ 
tance  apart  at  the  supports  as  at  the 
loads,  and  the  deflection  can  be  calcu¬ 
lated  as  if  the  two  cables  had  common 
points  of  support  and  loading,  as 
follows : 


^  ^  IXIll  y—  % 

In  formula  H  =  77- -  (1) 

2t  cos  a 

H  =  deflection 

w  =  distributed  weight  of  loads  per 
foot -f  weight  of  track  cable  per 
foot -f  weight  of  traction  cable 
per  foot 

m  =  distance  from  left  support 

n  =  distance  from  right  support 
t  =  tension  in  track  cable -1- tension 
in  traction  cable 

a  =  vertical  angle  of  the  inclined 
chord. 


The  tension  in  the  traction  cable  for 
any  span  is  found  by  formula  (2). 


3  Vertioal  component 

Derivation  of  short-cut  formula  used 


Total  weight  x 
=  Weight  per  foot  x  span  x 


sin.  a 
Diff.  elev. 


=  Weight  per  foot  x  diff  elev. 


Where  the  rollers  on  the  towers  are 
placed  low,  so  that  the  carriers  pass 
over  them,  a  greater  proportion  of  the 
weight  of  the  traction  cable  falls  on 
the  track  cable  than  is  the  case  for 
overhead  rollers.  In  such  cases,  the 
effect  of  the  traction  cable  on  the  sag 
becomes  more  complicated  and  is  the 
greatest  at  the  carrier  nearest  the  sup¬ 
port.  For  flat  profiles,  where  the  ten¬ 
sion  in  the  traction  cable  is  low  or 
moderate,  this  effect  is  verj'  slight  and 
deflections  may  be  calculated  by  con¬ 
sidering  the  weight  of  the  traction  ca¬ 
ble  a  part  of  the  loading  on  the  track 
cable  at  the  carriers  and  calculating 
the  deflections  accordingly.  On  the 
crests  of  ridges,  where  a  number  of 
towers  must  be  placed  at  close  inter¬ 
vals  or  where  curved  rail  structures 
are  necessary,  overhead  rollers  should 
always  be  used. 

In  all  of  the  following  calculations 
in  this  paper,  the  weight  of  the  trac¬ 
tion  cable  is  neglected. 

Calculations  of  Cable  Deflections — 
The  size  of  the  track  cable  required 
for  the  loaded  side  has  been  deter¬ 
mined  as  in.  in  diameter.  For  car¬ 
riers  weighing  570  lb.  and  having  a 
capacity  of  1,200  lb.  and  spaced  at 
192  ft.,  the  distributed  loading  per  foot 
on  the  loaded  side  is  as  follows : 

Loaded  carrier — 1,770-^192=9.22 

lb.  per  foot. 

If  in.  locked  cable  weighs  4.56  lb. 
per  foot. 

Total  weight  is  13.78  lb.  per  foot. 

For  the  span  from  the  discharge 
terminal  to  the  first  tower  the  horizon¬ 
tal  distance  is  1,400  ft. 

In  the  formula  H  =  q  ) 

2t  cos  a  '  ' 

H  =  unknown  =  deflection  at  any 
point. 

W  =  13.78  =  weight  per  foot  of 

cable  plus  the  distributed  load. 

M  =  200  =  distance  from  point 

to  left  support. 

N  =  1,200  =  distance  from  point 

to  right  support. 

t  =  47,000  =  working  tension  of 

track  cable  (furnished  by  man¬ 
ufacturer). 

a  =  17°04'  =  vertical  angle  from 

support  at  loading  terminal  to 
support  at  structure  at  hori¬ 
zontal  coordinate  1,400. 

13.78  X  200  X  1,200 
^  “  2  X  47,000  X  cos  17°04'  “  “ 

deflection  at  horizontal  coordinate  200. 

From  this  formula,  deflections  at 
each  200-ft.  intenal  are  as  shown  on 
the  following  page. 
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At  Horizontal 

Coordinate 

200,  3(>.8  ft.  from  the  inclined  chord. 

400,  01.8  ft.  from  the  inclined  chord. 

000,  73.0  ft.  from  the  inclined  chord. 

700,  75.1  ft.  from  the  inclined  chord. 

(center  deflection) 

800,  73.0  ft.  from  the  inclined  chord. 

1.000,  01.3  ft.  from  the  inclined  chord. 

1,200,  30.8  ft.  from  the  inclined  chord. 

Since  the  difference  in  elevation  of 
the  points  of  support  of  the  span  from 
the  discharge  terminal  to  the  first  tower 
is  430  ft.,  the  difference  in  elevation 
of  points  on  the  inclined  chord  at  200- 
ft.  intervals  is  430-^-7,  or  61.43  ft. 
The  elevation  of  the  cable  at  each  in¬ 
terval  is  as  follow.-;: 

Elevation  of  support  at  discharge 
terminal  =  9,620. 


.\t  horizontal  coordinate 


200, 

0.020 

-h 

01.4  — 

30.8  = 

0,044.0 

400. 

9,020 

-1- 

122.0  — 

01.3  = 

0  OSl.O 

000. 

0.020 

-1- 

184.3  — 

73.0  = 

0,7:10.7 

800, 

0,020 

+ 

245.7  -T— 

73.0  z= 

0.702.1 

l.CdO. 

0,020 

-f 

307.2  — 

01.3  = 

0,8(i5.0 

1,200, 

0.(i20 

-h 

:308.(!  — 

30.8  = 

0,051.8 

Corrections  for  Variation  in  Tension 
and  Concentrated  Loading — These  de¬ 
flections  and  the  corresponding  eleva¬ 
tions  are  sufficiently  accurate  for  all 
practical  purposes  in  tramway  design. 
They  are  not  entirely  correct,  because 
of  certain  assumptions  regarding  the 
formula  and  the  manner  in  which  it  is 
applied.  The  differences  in  the  deflec¬ 
tions  and  elevations  as  shown,  and  the 
true  values  for  these  quantities,  are 
very  small  and  are  well  within  the  al¬ 
lowable  limits  required  for  tramway 
design.  The  assumptions  to  which 
these  differences  are  due  are,  first,  the 

„  .  wmn  .  n  , 

formula  H  =  .t: - —  is  the  formula 

2t  cos  a 

of  a  parabola,  whereas  the  theoretical 
curve  formed  by  a  cable  suspended  be¬ 
tween  two  supports  is  a  catenary.  The 
formula  of  a  parabola  assumes  uni¬ 
form  loading  along  the  inclined  chord, 
whereas  the  loading  is  actually  uniform 
along  the  curve.  Second,  it  is  assumed 
that  the  tension  is  the  same  along  all 
parts  of  the  span,  whereas  it  actually 
increases  from  the  lower  support  to 
the  upper  support,  due  to  the  cable 
being  suspended  in  an  inclined  posi¬ 
tion.  Third,  it  is  .assumed  that  the 
loading  is  uniformly  distributed  along 
the  whole  span,  whereas  the  loading 
due  to  the  carriers  is  actually  ccncen- 
trated  at  points  192  ft.  apart  on  the 
curve. 

The  first  of  these  assumptions  can 
he  disregarded  entirely  because  deflec¬ 
tions  calculated  by  the  parabolic  for¬ 
mula  and  the  catenary  formula  will 
check  to  within  an  inch,  except  for  ex¬ 
tremely  large  deflections  that  ordinari¬ 
ly  would  not  occur  in  tramway  con¬ 
struction. 

Differences  in  deflections  due  to  dif¬ 
ference  in  tension  in  the  track  cable 
along  the  inclined  span  are  small  and 
unimportant,  but  if  the  true  deflections 
are  desired  they  can  be  found  hv  cor¬ 
recting  for  tension  at  each  point  and 


recalculating  for  formula  (1) 
jj  _  wmn 
~  2t  cos  a 

On  the  span  from  the  discharge  ter¬ 
minal  to  the  first  tower,  the  tension 
at  the  lower  support  on  the  loaded 
side  is  the  applied  tension  of  47,000  lb. 
The  tension  at  any  point  on  this  span 
is  the  tension  at  the  lower  support 
plus  the  weight  of  the  cable  per  foot 
multiplied  by  the  difference  in  eleva¬ 
tion  of  that  point  and  the  lower  sup¬ 
port. 

Thus,  elevation  at  lower  support 

=  9,620.0 

elevation  at  horizontal  coordinate 
200  =  9,644.6 

Difference  =  24.6 

Tension  at  horizontal  coordinate  200 
=  47,0004-4.56x24.6=47,112. 


In  this  way  the  actual  tension  at 
each  200-foot  interval  is  found  to  be 
as  follows: 


At 

Horizontal  Coordinate 

200, 

47.112 

lb. 

400, 

47.281 

lb. 

CiOO, 

47..505 

lb. 

800, 

47,785 

10. 

1.000, 

48.120 

lb. 

1.200. 

48.513 

lb. 

By  using  the  actual  or  corrected  ten- 

•  o  1  1  \  TT  wmn 

Sion  m  formula  (1),  H  the 

2t  cos  a 

deflections  at  each  point  can  be  recal¬ 
culated.  The  results  of  such  recalcula¬ 
tions  are  shown  herewith,  and  for  com¬ 
parison  the  results  of  the  calculations 
in  which  it  is  assumed  the  tension  is 
constant  are  entered  in  the  right-hand 
column. 

Dpfleotioiis  Dpflpctions  Oal- 
llorizontiil  Calculatpcl  for  ciliated  for  Uiil- 
Coordiiiate  Variable  Tension  form  Tension 


200 

30  7 

30.8 

400 

00.0 

01.3 

OOl 

72.8 

73.0 

80-) 

72  3 

73.0 

1,000 

.50  {» 

0.1 .3 

1.200 

.3.5.0 

.30.8 

The  curve  for  the  tension  corrected 
at  each  point  is  slightly  flatter  at  the 
upper  end  than  the  curve  determined 
by  assuming  uniform  tension.  The 
maximum  difference  in  this  ease  is 
only  1.4  ft.,  which  is  well  within  the 
allowable  limit  of  error  for  this  fea¬ 
ture  in  tramway  design.  On  extremely 
long  spans  with  steep  inclination  this 
difference  may  be  as  much  as  4  or  5 
ft.,  in  which  case  it  might  be  import¬ 
ant  in  determining  the  location  and 
height  of  intermediate  .supports. 


For  spans  on  which  there  are  three 
or  more  concentrated  loads,  errors  due 
to  the  assumption  of  uniformly  dis¬ 
tributed  loading  are  of  even  less 
amount  than  errors  due  to  the  assump¬ 
tion  of  uniform  tension.  Formulas  for 
deflections  at  points  of  concentrated 
loading  have  been  worked  out  by  Fred 
C.  Carstarphen,  of  Denver.  These  for¬ 
mulas  involve  the  use  of  the  principal 
of  second  differences,  which  is  ably 
discussed  by  Mr.  Carstarphen  in  the 
publication  referred  to.  The  principal 
of  second  difference  as  applied  to  cable 
formulas  and  cable  deflections  is, 
briefly,  this:  The  differences  in  the  de¬ 
flections  at  points  of  successive  concen¬ 
trated  loading  are  variable,  hut  the 
difference  of  these  differences,  or  the 
second  differences,  is  constant  in  each 


In  applying  the  principal  of  second 
differences,  the  center  deflection  is  cal¬ 
culated  for  the  loads  distributed  sym¬ 
metrically  with  respect  to  the  center 
of  the  span.  The  second  differences 
and  the  first  difference  at  the  center 
loads  are  calculated  and  the  rest  of 
the  deflections  are  found  by  addition 
and  subtraction.  Three  formulas  for 
deflections  and  one  for  second  differ¬ 
ences  are  shown  here. 

Case  1.  Odd  number  of  loads  with 
one  load  at  center  of  span. 

Deflection  at  the  center  is 


In  these  formulas, 

g  zz:  weight  of  concentrated  load, 
y  =  deflection  from  inclined  chord, 
n  =  number  of  loads, 
s  =  horizontal  distance  between 
supports, 
t  =  tension. 

a  =  horizontal  distance  between 
loads. 
a 

w  =  weight  per  foot  of  cable  di¬ 
vided  by  the  cosine  of  the  ver¬ 
tical  angle  between  supports. 

{To  he  continued) 

Excerpted  from  U.  S.  Bureau  of 
Mines  Information  Circular  6948,  en¬ 
titled  “Aerial  Tramways  in  the  Mining 
Industry,”  Part  I,  By  O.  H.  Metzger. 


case. 


t,>  tension  in  track  cable 
tj*  tension  in  traction  cable 
m  -n*-^  S 
oc-O 

Fig.  9.  Relative  position  oi  traction  cable  ior  overhead  and  low  rollers  on  a  horizontal  span 
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§  TRAYLOR 

GRINDING  MILLS 


$ 


WE  BUILD 

BURNERS 
ROTARY  KILNS 
ROTARY  COOLERS 
ROTARY  DRYERS 
ROTARY  SLAKERS 
SCRUBBERS 
EVAPORATORS 
JAW  CRUSHERS 
GYRATORY  CRUSHERS 
REDUCTION  CRUSHERS 
CRUSHING  ROLLS 
GRINDING  ROLLS 
BALL  MILLS 
ROD  MILLS 
TUBE  MILLS 
PUG  MILLS 
WASH  MILLS 
FEEDERS 
ROTARY  SCREENS 
ELEVATORS 

Welded  or  Riveted  Stacks, 
Tanks  and  Bins  for  any 
purpose. 


Many  exacting  engineers  specify 
Traylor  Grinding  Mills,  first  thing, 
when  planning  greater  plant  effici¬ 
ency.  With  that  detail  satisfactorily 
disposed  of,  more  time  is  avail¬ 
able  for  study  of  other  matters. 
There’s  good  reasoning  in  this, 
because  for  more  than  three 
decades  Traylor  Mills  have 
solved  the  most  difficult  grinding 
problems  in  many  plants  in  many 


s 


lands,  handling  all  kinds  of  ore. 
Always  in  the  lead  heretofore,  and 
now  today’s  Traylor  Mills  with 
riveted  or  full  welded  construction, 
at  the  purchaser’s  option,  em¬ 
brace  every  modem  feature 
for  the  reduction  of  unit  cost 
of  production. 

An  examination  of  our  Bulle¬ 
tin  1103  will  be  profitable— send 
for  it  today! 


#  The  Traylor  Type  TY  Reduction  Crusher  will  lower  costs  of  grind- 
ingf  by  supplying  a  smaller  mill  feed.  Enables  the  use  of  smaller 
balls  —  prolongs  life  of  liners  —  increases  production  per  unit  of 
input  power,  investigate — send  for  our  Bulletin  2112. 
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NEW  YORK  CITY 
3916  Empire  State  Bldg. 


CHICAGO 

815  One  LaSalle  St.  Bldg 


SALT  LAKE  CITY 
101  West  Second  South  St. 


LOS  ANGELES 
919  Chester  Williams  Bldg. 


SEAHLE 

6311  22nd  Ave.,  N. 


THE  CANADIAN  FAIRBANKS-MORSE  CO.,  LTD. 
980  St.  Antoine  St.,  Montreal,  P.  Q.,  Canada 


MAQUINARIA  INTERNACIONAL,  S.R.L 
Av.  Francisco  I.  Madero  No.  17,  Desp.  214,  Mexico,  D.  F.,  Mexico 


B.  C.  EQUIPMENT  CO.,  LTD. 

551  Howe  St.,  Vancouver.  B.  C. 

MANILA  MACH.  &  SUPPLY  CO.,  INC. 
Manila  and  Baguio,  P.  I. 


Export  Department — 104  Pearl  St.,  New  York  City.  Foreign  Sales  Agencies:  London,  Lima,  Sao  Paulo,  Rio  de  Janeiro,  Buenos  Aires,  Santiago,  Valparaiso, 

Antofagasta,  Iquique,  Oruro 
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In  Montana,  a  hundred  miles  from  a  rail  head, 
cut  off  from  all  contact  with  the  outside  world 
six  months  of  the  year,  is  a  large  silver  mine. 

In  the  Philippines,  half-way  around  the  world 
from  Allis-Chalmers,  is  a  great  cement  mill. 

Why  is  it  that  these  operators  thousands  of 
miles  awajr  ...  as  well  as  hundreds  within 
twelve  hours  flying  time  .  .  .  depend  on  Allis- 
Chalmers  equipment  ...  on  Allis-Chalmers 
engineering? 

It’s  because  they  have  confidence  in  Allis- 
Chalmers! 

Why  did  American  Zinc  Lead  &  Smelting 
Company  specify  Allis-Chalmers  equipment  in 
their  Mascot  plant? 

Because  they  knew  that  Allis-Chalmers  builds 
the  equipment  they  need  ...  equipment  they 
can  depend  on  to  do  the  job  they  want  done! 

But  they  got  more  than  that  . . .  and  you’ll 
get  more  . . .  when  you  install  Allis-Chalmers 
machines!  You  get  equipment  that’s  engineered 


right  .  .  .  equipment  backed  by  Allis-Chalmers 
engineering  service,  available  whenever  you 
want  it! 

And  you  get  the  benefits  of  the  work  of  the 
Allis-Chalmers  laboratories  . . .  the  testing  and 
research  continually  in  progress  on  which  Allis- 
Chalmers’  unbiased  recommendations  are  based ! 

No  wonder  that  thousands  of  other  informed 
operators  come  to  Allis-Chalmers,  year  after 
year.  Engineering  background,  research,  serv¬ 
ice  ...  get  you  the  right  equipment  to  do  the 
job  you  want  done.  No  other  organization  can 
give  you  all  of  this.  That’s  why  you  can  have 
confidence  in  Allis-Chalmers! 


1  L  W  A  y  K  E  E  •  W  I  S  [  0 


MINE  RUN  ORE  at  the  Mascot  Plant  is 
crushed  in  this  30"  Allis-Chalmers  Superior 
McCully  Gyratory  Crusher.  Allis-Chalmers 
has  no  pet  type  of  crusher.  You’ll  get  an 
unbiased  recommendation  of  the  proper 
crusher  for  your  needs  from  the  Allis- 
Chalmers  types:  primary  gyratory,  jaw, 
single  and  double  roll;  secondary  gyratory, 
jaw,  roll,  and  impact.  And  the  right  crusher 
will  save  you  money. 

ALLIS-CHALMERS  CRUSHING  ROLLS 

handle  secondary  crushing  in  the  Mascot 
plant  of  American  Zinc  Lead  &  Smelting 
Co.  These  54"  x  20"  Allis-Chalmers  “Gar¬ 
field"  Type  Crushing  Rolls  are  driven 
through  100  hp  Texrope  Drives. 

Allis-Chalmers  Crushing  Rolls  are  espe¬ 
cially  suitable  for  the  production  of  yi"  to 
8  mesh  material.  They  handle  large  ton¬ 
nages  at  low  cost,  making  a  highly  uniform 
product  at  less  cents  per  ton  than  any  other 
type  of  crusher.  Allis-Chalmers  builds 
“Anaconda,”  “Garfield,”  “Mesabi,”  and 
“XX"  rolls.  Diameters  range  from  24"  to 
78".  A  new  24"  x  16"  medium  duty,  low 
cost,  crushing  roll  has  been  developed  for 
economical  production  of  sand. 

THE  AMERICAN  ZINC  LEAD  & 
SMELTING  CO.  has  twelve  Allis-Chal¬ 
mers  Low-Head  Vibrating  screens  in  the 
Mascot  plant.  Among  them  are  these  two 
4'x  10'  Low-Head  Screens,  making  Yz"  sepa¬ 
ration  (round  holes),  operating  in  closed 
circuit  with  54"  x  20"  Allis-Chalmers  “Gar¬ 
field"  Crushing  Rolls.  Total  feed,  including 
circulating  load,  is  300  T.P.H.  of  damp  ore. 
Screens  are  driven  by  Allis-Chalmers  Mo¬ 
tors  through  Texrope  Drives. 

Allis-Chalmers  builds  four  types  of  screen, 
with  many  sizes  and  variations  of  each  for 
doing  specific  jobs.  These  include  the  “Aero- 
Vibe”  inclined  type  for  light  and  medium 
duty  screening ;  “Centrifugal"  inclined,  posi¬ 
tive-motion,  eccentric  type  for  maximum 
sizing  and  heavy  duty  work;  “Low-Head” 
horizontal  type  for  minimum  space;  and  the 
‘‘Utah"  electro-magnetic  type  for  fine  screen¬ 
ing.  The  “Utah"  Electro-Magnetic  Feeder 
handles  material  that  must  be  fed  at  a 
highly  uniform  rate.  All  this  equipment  has 
been  designed  to  save  money  on  a  particu¬ 
lar  job  in  your  plant. 


Allis-Chalmers  also  builds  a  complete 
line  of  equipment  for  Crushing,  Screening, 
Washing  .  .  .  Concentration,  Flotation. 
Cyanide,  Treatment  .  .  .  Roasting, 
Smelting,  Refining,  and  Converting  Plants 


KUE-KEN  CRUSHER 

USING  A  NEW  AND  BETTER  PRINCIPLE,  KUE-KEN  CRUSHES  FASTER  AND 
FINER,  NO  ABRASION! 

FOR  MOST  MILLING  OPERATIONS  THE  KUE-KEN  BALANCED  CRUSHER 
ELIMINATES  SECONDARY  CRUSHERS  BY  DELIVERING  A  FINELY  CRUSHED 
PRODUCT  IN  A  SINGLE  PASS.  ALSO  SAVES  BINS,  GATES,  CONVEYORS. 
ELEVATORS.  ETC. 

KUE-KEN  I  T  I 


The  Kue-Ken  principle  —  see 
the  arrows.  A  pair  of  free 
swinging  balanced  pendulum 
jaws  pivoted  at  the  top.  They 
move  together  and  down¬ 
ward  with  the  rock  stream, 
no  rubbing  against  rock  or 
metal.  They  crush  without 
abrasion. 


SOME  OUTSTANDING 
ADVANTAGES 


An  un-retouched  photo  of  a  No.  50  Kue-Ken  balanced  crusher  in  action.  This 
crusher  is  fastened  to  a  temporary  steel  frame  which  is  not  bolted  to  the  floor, 
proving  the  perfect  balance. 

Notice  the  large  chunks  of  quartz  at  the  mouth  of  the  jaws.  These  weigh  as  much 
as  90  lbs.  each,  the  smallest  30  lbs.  They  are  being  crushed  to  setting  at 

the  rate  of  13  tons  per  hour,  using  40  HP.  With  3"  jaw  setting,  .the  capacity  is 
60  tons  per  hour  with  15  HP.  And  all  this — without  abrasionl  No  other  crusher 
can  equal  it. 

SEND  TODAY  FOR  BULLETIN  600 

STRAUB  MFC.  CO. 

567  CHESTNUT  ST.,  OAKLAND,  CALIF. 


1.  Ability  to  crush  large 
rocks  very  fine  in  a  single 
pass. 

2.  Exceptional  capacity  and 
low  power  requirements. 

3.  Perfect  balance  eliminates 
massive  foundations  or 
framing. 

4.  No  abrasion,  minimum 
wear,  least  cost  per  ton. 

5.  Simple  safety  device 
against  tramp  iron. 

6.  Simple  mechanism  sealed 
in  filtered  oil  bath  for 
long  life. 

7.  Jaw  setting  instantly  ad¬ 
justable  through  wide 
range. 

8.  All-steel  streamlined  con¬ 
struction,  strong  but  light. 

9.  Low  headroom  and  small 
floor  space — fits  any  flow 
sheet. 

10.  Moderate  cost  gives  most  ■ 
crushing  capacity  for  your 
dollar. 
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BARE  FACTS  ABOUT  BEAR  XANTHATES 


Question:  Say!  Every  time  I  open  one  of  my  magazines  I  see  your  face  in  it  somewhere. 
What  about  these  Bear  Xanthates? 


Answer:  Bear  Xanthates  were  developed  JJML  help  solve  every  flotation  problem 

Q  -  Oh  yeah?  You'll  have  to  be  more  specific  if  you  want  me  to  believe  that ! 

A  -  Wellj  one  of  my  customers  floats  13jOOO  tons  of  complex  copper-nickel  ore  per  day 
with  Bear  Xanthates.  Another  works  native  gold  with  my  reagents. 

And  there's  one  that  floats  non-metallics  -  wulfenite  and 
vanadinite  -  with  Bear  XanthateSj  too. 

Q  -  Not  bad.  But  can't  you  be  even  more  specific? 

A  -  All  right.  Here's  a  list  of  some  minerals  Bear  Xanthates  are  floating: 

Q  -  Huh.  Quite  a  list.  And  how  are  your  Xanthates  used  on  these  minerals? 

A  -  Lots  of  my  customers  use  Bear  Xanthates  for  bulk  flotation  -  on  lead^ 
zinc  and  copper  ores.  Lots,  of  others  save  money  using  my  reagents 
for  selective  flotationj  especially  on  precious  metal  ores. 

:CS  NoWj  don't  get  general  again.  Who  are  some  of  these  users? 

A  -  There's  Alaska  Juneauj  and  International  Nickel  in  Canada^ 

San  Francisco  Mines  of  Mexicoj  and  Suyoc  Consolidated  in  the  Philippines^  Trepca 
Mines  in  Yugoslaviaj  Roan  Antelope  in  Rhodesia  — 

Q  -  Heyj  you're  jumping  all  over  the  map!  I  thought  Xanthates  would  deteriorate 
on  long  hauls^  especially  in  heat  I 


Q  - 


A  -  No  sir!  Not  Bear  Xanthates!  I  can  show  you 
ords  of  all  my  Xanthates.  Deterioration  in 
1.7%  to  5.7%! 


Q  -  Is  that  so? 


►12-month  stability  rec- 
a  year's  time  is  only 


Wellj  how  about  actual  performance  records? 


A  —  Okay.  Alaska  Juneau's  flotation  mill  makes  a  profit  working  75jOOO  tons  of  30-40't 
per  ton  ore  feed  per  month.  Another  mill  increased  gold  recoveries  4%  to  a  total 
of  98%  by  using  a  Bear  Xanthate.  A  Pacific  Coast  copper  property  with  milling 
costs  of  only  30^  per  ton  has  used  3  of  my  Xanthates  — 


Q  -  You've  always  got  an  answer!  Now  what  can  you  do  on  this  ore 

A  -  Offhandj  I  don't  know.  But  that's  why  I  make  six  Xanthates.  One  of  themj 
or  a  combinationj  certainly  ought  to  do  a  job  even  on  a  hypothetical  ore! 

Q  -  All  rightj  all  right!  Is  that  all? 


Great  Western  Electro-Chemical  Go 


9  Main  St.,  San  Francisco,  Calii.,U.S.  A.  Plant:  Pittsburg,  Calif.  Cable  Address:  "Chlor" 
New  York:  1775  Broadway;  El  Paso,  Texas:  H.  J.  Baron  Co.;  Mexico:  La  Casa  del  Minero, 
Uruquay  41,  Mexico,  D.  F.;  Montreal,  Quebec:  William  J.  Michaud  Co.,  Ltd.;  Vancouver, 
B.  C.:  Commercial  Chemicals  Limited;  London:  Austin  Hoy  &  Co.,  Ltd.;  S.  Airica-Bula- 
wayo  and  N'dolq:  Johnson  &  Fletcher,  Ltd.;  Johannesburg:  Edward  L.  Bateman (Pty.)Ltd. 


ELECTRIC 

JUNIOR 


STRAITLINE 

CAPACITY  750' 
yg"  CORE 


Atlonto 

Birming 

Boston 

Buffalo 

Butte 

Chicogc 


dire,  uou  -HeaXy 


THE  STORY  OF  RAPID,  LOW-COST  CORE  DRILLING? 


Here  it  is  in  a  new  Folder  illustrating  Fourteen  diFferent  models  oF  cost-saving 
Longyear  Diamond  Core  Drills.  They  are  designed  and  built  to  meet  the 
need  For  rapid  drilling  progress  and  economy  in  operation  whether  used 
underground  or  on  surFace.  Longyear  drills  are  compact,  easily  handled, 
low-cost  drillers.  Every  improved  Feature  which  long  experience  suggests  is 
incorporated  in  their  construction.  Capacities  range  From  100  to  6,500 
Feet  with  a  choice  oF  air,  electric,  gas  and,  in  larger  models,  steam  or 
Diesel  motive  power  .  .  .  This  new  Longyear  Folder  is  Full  oF  descriptive 
matter  and  you  will  Find  in  it  a  definite  answer  to  your  drilling  requirements. 


.  -ST*-  ^ 


EITHER  TO  OUR  MAIN  OFFICE  OR  TO.  ANY  REPRESENTATIVE 
JUST  ASK  FOR  THE  NEW  LONGYEAR  DRILL  FOLDER 


NEW  YORK  OfFKE.  1775  BROADWAY 


CANADIAN  LONGYEAR  LIMITED,  NORTH  BAY,  ONTARIO 

REPRESENTATIVES: 


BROOKS  EOUIPMENT  A  MANUFACTURING  COMPANY,  KNOXVILLE,  TENNESSEE  •  H.  W.  FOESTER.  INC..  EL  PASO,  TEXAS 
THE  MINE  AND  SMELTER  SUPPLY  COMPANY,  DENVER,  COLORADO  A  SALT  LAKE  CITY.  UTAH  •  R  S  McCLINTOCK, 

SPOKANE  WASHINGTON  •  LEWIS  BROTHERS  COMPANY,  TULSA,  OKLAHOMA  •  PURVES  E  RITCHIE  a  SON,  LTD  . 

•  VANCOUVER,  B  C  •  SALMON  A  COWIN,  INC  ,  BIRMINGHAM.  ALABAMA  •  NORTHERN  COMMERCIAL  COMPANY, 
ANCHORAGE  A  FAIRBANKS.  ALASKA  %  ATKINS,  KROLL  A  COMPANY,  INC  ,  MANILA,  PHIL'PPINE  ISLANDS  #  AUSTIN  HOY 
AND  COMPANY.  LTD.  LONDON.  ENGLAND  #  THE  DENVER  MACHINERY  COMPANY,  LTD,  JOHANNESBURG,  SOUTH  AFRICA 
international  MACHINERY  COMPANY,  ORURO  BOLIVIA  RIO  DE  JANEIRO,  BRAZIL,  ANTOFAGASJA  A  SANTIAGO.  CHILE,  A  IIMA, 
PERU  .  •  JOHS  RIECKERMANN.  KOBE,  JAPAN  •  WESTERN  MACHINERY  COMPANY,  LTD,  PERTH,  WESTERN  AUSTRALIA 
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1.  Th«  £ronthead  has  a 
preasad  •  in  ranewabla 
bushing.  Its  overlapping 
joint  with  the  cylinder 
assures  great  strength 
and  rigidity. 


2.  The  front  cylinder 
washer  with  its  renew* 
able  bushing  reduces 
wear  on  both  the  piston 
and  the  cylinder. 


3.  The  long ‘■life  piston, 
extra  long,  and  solid  ex¬ 
cept  for  water  tube  holes, 
is  made  in  strict  accord¬ 
ance  with  the  highly  ex¬ 
acting  I-R  specifications. 


4.  The  new  double- open¬ 
ing  air  valve  reduces  air 
consumption  and  in¬ 
creases  drilling  speed.  It 
has  been  thoroughly 
proved  on  the  new 
“DA”  drifters. 


5.  The  new  throttle  valve 
stays  tight  and  does  not 
stick. 


i.  The  feed-leg  is  fitted 
with  two  improved  cup 
leathers.  The  lower  end 
has  a  strong,  renewable 
bushing  which  maintains 
rigidity. 


O  Lower  Air  Consumption 

Q  Increased  Drilling  Speed 

0  Smoother  Operation 

O  Tough,  Long-Life  Piston 

0  A  Bushed  Fronthead  with 
Overlapping  Cylinder  Joint 


9  A  Throttle  Valve  that  does 
not  Stick  or  Leak 

You  will  find  the  SA-90  Stopehamer  the 
fcustest  in  its  weight  class.  It  stands  up 
under  heU'd  service.  Upkeep  costs  and  air 
consumption  are  exceptionally  low.  Miners 
like  it  because  it  is  so  easy  to  handle. 


Other  products  for  mines  include  Jackhamers,  Drifters,  Sharpent 
Jackbits,  Drill  Steel,  Air  Compressors,  Pumps,  Hoists,  Diesel  Engi. 

Pneumatic  Tools,  etc. 


Atlanto 
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Knoxville 


Pottsville 


Birmingham 

Boston 

Buffalo 

Butte 

Chicago 


Denver 
Detroit 
Duluth 
El  Paso 
Hartford 


IngerxSoll'Rand 


Los  Angeles 
Newark 
New  York 
Philadelphia 
Picher 

P I Klim  K 


Salt  Lake  Cit 
San  Francisc 
Scranton” 
Seattle 
St.  Louis 
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WATCH  YOUR 


GROW 


MORE  EFFlCIl 
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GARDNER-DENVER  LO 


CARS  IN  2  HO 


PROGRESS 


wiin  incdc 


MR  SETS  NEW  RECORD 
fWENTY-TWO  32  CU.  FT. 

•  The  efficiency  of  the  Gardner-Denver  Mine 
Car  Loader  was  recently  shown  by  its  oper¬ 
ating  record  in  a  prominent  silver  mine  in 
Mexico.  The  GD-9  loaded  twenty-two  32  cu. 
ft.  cars  in  two  hours.  This  was  far  in  excess  of 
the  previous  record  for  mechanical  loading 
which  had  been  set  at  the  mine. 

Gardner-Denver  Mine  Car  Loaders  give 
you  speed  PLUS  economy.  Using  no  more  air 
than  the  average  drifting  drill,  the  GD-9  Mine 
Car  Loader  digs  right  into  the  muck  pile  and 
brings  up  a  full  dipper  every  time.  You'll  find 
it  worth  while  to  get  complete  information 
about  Gardner-Denver  Mine  Car  Loaders 
\  — and  about  how  they  can  speed  YOUR 

'  daily  and  monthly  progress  while  low¬ 
ering  costs.  Write  for  Bulletin  GD-9! 
'  X  Gardner-Denver  Company,  Quincy,  HI. 


m 


E-f-S'  OPER 


The  Sullivan  "Safe-T-Stoper,”  with  its  exclusive 
self-supporting  feature,  promotes  safety  because  it 

1.  Prevents  the  operator  from  being  thrown  or  from  being 
wound  up  in  hose  by  a  stuck  steel.  With  the  ”Safe-T-Stoper" 
there  is  no  twisting  action  of  the  drill  due  to  the  three  point 
contact  of  drill  steel,  support  rod  and  feed  leg. 

2.  Prevents  the  operator  from  being  suddenly  pulled  off  bal¬ 
ance  by  drill  or  struck  with  falling  piece  of  steel  when  steel 
breaks.  The  supporting  rod  of  the  "Safe-T-Stoper"  keeps 
the  drill,  drill  steel  and  hole  in  alignment  at  all  times.  If  a 
steel  breaks,  the  drill  runs  up  to  the  hole,  preventing  the 
broken  piece  from  falling  on  operator. 

3.  Spares  operator  in  drilling  upholes  because  he  does  not 
have  to  hold  machine  and,  therefore,  can  watch  for  falling 
rocks,  always  a  hazard  in  stope  drilling. 

4.  Prevents  the  operator  from  losing  balance  and  falling  from 


5. 


6. 


narrow  timber  while  trying 
and  reach  for  steel  with  th4 
of  the  "Safe-T-Stoper"  holi 
allows  operator  to  use  bojf 
Prevents  the  drill  from 
pressure  fails.  The  "Saf< 
valve  in  the  supporting] 
after  the  air  is  shut  off. 

Prevents  careless  accidei^^ue  to  fatigue  of  operator.  The 
self-supporting  feature  of  me  "Safe-T-Stoper"  enables  the 
drill  runner  to  conserve  his  energy,  thus  making  him  more 
alert  and  able  to  avoid  accidents. 

Compensation  costs  can  be  greatly  recluced  and 
working  conditions  made  safer  by  installing  Sullivan 
"Safe-T-Stopers''  in  your  mines. 

Write  to  Claremont  for  bulletin  No.  SS-10. 


Prevents  operator  from  losing  balance 
while  changing  steels  on  narrow  timber.  A 
check  valve  in  supporting  rod  prevents  drill 
from  falling  on  operator  when  air  supply 
fails. 


Operator  does  not  have  to  hold  machine 
while  drilling.  This  prevents  careless  acci¬ 
dents  due  to  fatigue  and  operator  is  also 
free  to  watch  for  falling  rock. 


Self-supporting  feature  prevents  operator 
from  being  thrown  or  from  being  wound  up 
in  hose  when  a  steel  sticks.  He  cannot  be 
pulled  off  balance  or  struck  with  falling 
steel  when  steel  breaks. 


ONLY  SULLIVAN  BUILDS  A  "SAFE-T-STOPER" 


SULLIVAN 

MACHINERY  COMPANY 

CLAREMONT,  NEW  HAMPSHIRE 
and 

MICHIGAN  CITY,  INDIANA 
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WESTERN  MACHINERY^ 


COMPANY 

FOR  OVER  25  YEARS  A  SYMBOL 
OF  SERVICE  AND  SAVINGS  TO  INDUSTRY 


VawH^ 


WEMCO  has  come  to  mean  much  in  the  mining  and  in-, 
dustrial  world,  because  we  have  striven  at  all  times  to 
build  the  most  efficient  equipment  possible  to  produce. 
Users  throughout  the  United  States  and  even  in  foreign 
countries  report  low  operating  costs  and  a  very  high  degree 
of  plant  efficiency. 

We  are  proud  of  this  record  of  accomplishment  where 
WEMCO  equipment  has  been  Installed,  and  nothing  will 
be  left  undone  to  maintain  this  well  earned  reputation. 


The  advantage  of  the  vast  experience  of  our  engi¬ 
neers  Is  available  to  you  from  the  moment  you 
contemplate  your  plant.  In-as-much  as  every  plant 
Is  a  problem  unto  itself.  It  is  highly  Important  that 
a  complete  analysis  be  made  before  undertaking  to 
make  recommendations  or  attempting  to  install 
equipment. 

Our  engineering  department  gladly  does  this.  It 
lends  you  every  assistance,  makes  suggestions  and 
endeavors  to  aid  you  in  acquiring  the  greatest 
efficiency. 

This  is  one  of  the  important  reasons  that  WEMCO 
equipment  is  so  successful  wherever  It  Is  Installed. 


Send  for  WEMCO  Catalogue  EM- 138 


Address: 

760-762  Folsom  St. 
SAN  FRANCISCO 


Philippine  Agents 
ATKINS-KROLL  CO. 
Menile,  P.  I. 


Branch  Offices— Socromento,  Salt  Lake  City,  Denver,  Phoenix,  Spokane  and  Los  Angeles 
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Office... 


Flotation  mills  are  using  more 
'y‘  PENTASOLAMYLXANTHATE! 
Savings  in  operating  costs  and 
more  efficient  recoveries  are  the 
reasons!  Read  this  letter  from  the 
manufacturers  of  Bear  Brand 
'  PENTASOL  AMYL  XANTHATE: 


*ANTHATtS  \5St 
SUIPHIKOIOXIOC  V  - 
ANHyD»OU$  AND^^. 


AN 


•»  l>tbcr  1,  K  u. 


Novemb( 


Mr.  Kendall 


01  our 

sen  studying ^f'"® 
®  year,  and 


"s  sincerely. 
aECTSO-CHEJIc^l,  COBPaw 


JFS;McE 


^^ce-Presiaent 


XiOTHAlils  madeirom  a  blend  of  five  Sharpies 
g^yl^AIcohote  ;.^.  and  the  Amyla  are  the  m>st  powerful  collectors 
file  Xanibates, 

Have  you  tried  TENTJ^S«L  AMtL  XANTH&TE  on  your  ore?  We  will 
gladly  send  samples  for  test  runs,  either  of  Bear  Brand  PENTASOL  AMYL 
XANTHATE  or  of  Sharpies  Pentasol  Amyl  Alcohol  from  which  it  is  made. 


pi  THE  SHARPIES  SOLVENTS  CORP. 

PHILADELPHIA  •  •  •  CHICAGO  •  •  •  NEW  YORK 
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Classification  takes  place 
Mihf,  m  tUe  Pool  of  the  chissifier 


and  a  jCLuioZ  pool  is  most  favorable 
to  sharper  separation — as  in  the  AKINS 


Mechanical  classification  is  a  process  of  overflowing 
ore  particles  which  have  reached  a  desired  fineness 
and  settling  out  the  coarser  particles  to  be  returned 
for  further  grinding.  It  is  therefore  axiomatic  that  a 
quiet  pool  offers  the  most  favorable  conditions  for 
free  and  proper  separations  to  take  place  between 
different  sizes  of  particles  when  settling  in  a  liquid. 

A  certain  amount  of  uniform  agitation  is  desir¬ 
able.  The  finer  particles  are  thereby  dislodged  from 
the  larger  and  heavier  descending  particles — and 
thus  permitted  to  overflow. 


More  and  more  mill  men  are  recognizing  the 
significance  of  this  feature  in  their  search  for 
better  metallurgy.  There  are  many  additional 
reasons  why  AKINS  Classifiers  improve 
metallurgy,  increase  tonnage  and  lower  oper¬ 
ating  costs.  Here  are  some  of  them: 

1.  Greater  overflow  capacity  per  foot  width 
— big  saving  in  floor  space. 

2.  Ability  to  operate  at  4“  in  12" slope  with¬ 
out  backslip  or  surge. 

3.  No  stalling,  even  when  overloaded. 

4.  Ability  to  produce  extremely  fine  over¬ 
flows. 

5.  Efficiency  at  high  densities. 


Uniform,  Gentle,  Continuous  Agitation 

In  the  AKINS  Classifier,  sand  is  removed  from 
the  bottom  of  the  pool  by  spiral  motion.  This  action 
does  produce  agitation,  but  it  is  uniform,  gentle  and 
continuous.  In  the  AKINS,  there  is  no  surging  or 
turbulence  at  or  near  the  pool  surface — and  thus 
a  constant  velocity  and  depth  of  flow  over  the  weir 
is  assured.  No  other  type  of  mechanical  classifier 
duplicates  this  uniformity. 


Who  is  Using  the  AKINS? 

The  AKINS  Classifier  is  not  new.  Earlier 
models  have  been  used  widely  for  years,  but 
marked  improvements  in  recent  years  are  re¬ 
sponsible  for  greatly  increased  sales  to  mill¬ 
ing  plants  of  all  sizes,  practically  thruout  the 
entire  mining  world.  Buyers  include  many  of 
the  biggest  names  of  the  mining  industry. 
Repeat  orders  constitute  a  large  part  of  our 
business. 


We  also 
Manufacture: 

Lowden  Dryers;  Skinner 
Multiple  Hearth  Roasters; 
Ore  Crushers  and  Rolls; 
Ball,  Rod  and  Tube  Mills; 
Smelting  Equipment. 


Send  /or  Bulletin  24-H 

This  bulletin  is  a  conservative, 
straight-forward  explanation  of 
the  features  which  are  respon¬ 
sible  for  the  growing  list  of 
AKINS  users.  Read  it.  Then 
discuss  your  own  special  clas¬ 
sification  problems  with  our 
engineering  department. 


COLORADO  IRON  WORKS  CO. 


Main  Office  and  Works,  DENVER,  COLORADO,  U.  S.  A. 


Canadian  Locomotive  Co.,  Ltd.,  Kingston,  Ontario.  Can. 
Vancouver  Iron  Works,  Ltd.,  Vancouver,  B.  C  ,  Caxu 
Marsman  Trading  Corp.,  Manila,  P.  I. 


Head,  Wrightson  &  Co.,  (So.  Africa)  Ltd.  Johannesburg 
Head,  Wrightson  &  Co.,  Ltd.,  Stockton  on  Tees,  Eng. 
The  Clyde  Engineering  Co.,  Ltd.,  Granville,  N.  S.  W. 


IG 
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.  .  .  These  are  the  qualities  that 
dependably  serve  the  more  than 
400,000  coal  and  metal  miners 
throughout  the  world  who  are  to¬ 
day  equipped  with  Edison  Electric 
Cap  Lamps.  Let  us  demonstrate  to 
YOU  how  you  can  save  with  the 
safety  and  efficiency  provided  by 
the  Edison  Lamp  .  .  .  explain  our 
rental  plan  of  purchase  .  .  .  and 
show  you  the  popular  M.S.A.  Type 
“K"  Skullgard,  ideal  for  all-around 
head  safety  PLUS  easy  comfort! 
No  obligation  of  any  kind. 


M.S.A  5KULLGARDS 
EDISON  ELECTRIC  CAP  LAMPS 


MINE  SAFETY  APPLIANCES  COMPANY 

Braddock,  Thomas  and  Meade  Streets,  Pittsburgh,  Pa. 


When  Metallurgy 

calls  for 


WILFLEY  TABLES 

^UAXIMUM  results  in  table  concentra¬ 
tion  are  a  matter  of  controlling  the  variable  factors. 
Constant  refinement  of  mechanical  devices  for  op¬ 
eration,  regulation  and  adjustment  have  kept  the 
WILFLEY  table  in  continued  preference  for  these 
many  years. 

Individual  motor  drive  with  variable  speed  con¬ 
trol  permits  a  speed  range  of  from  220  to  300 
R.  P.  M.  By  a  simple  screw  adjustment,  stroke 
length  may  be  varied  from  to  without  re¬ 
ducing  the  effectiveness  of  the  differential.  The 
deck  is  light,  but  so  well  designed  that  it  stays  ab¬ 
solutely  flat.  Special  sheet  rubber  provides  a  more 
satisfactory  surface  and  longer  wear. 

Frames  of  12^'  channel  steel  guarantee  rigidity. 
These  and  many  other  WILFLEY  features  combine 
to  produce  more  exact  separations  of  both  metallic 
and  non-metallic  minerals.  Write  for  Bulletin  64-B. 

I^Our  advisory  staff  is  at  the  service  of  your 
engineers  -  to  discuss  a  new  plant,  modern¬ 
ization  or  a  single  piece  of  equipment. 
Write,  wire  or  cable. 


Ae«.PINCH  VALVE 


The  new  Massco-Grigsby  Pinch  Valve 
was  designed  for  more  satisfactory 
handling  of  abrasive  and  corrosive 
pulps  and  solutions.  The  sleeve  is  made 
of  fabric-reinforced  flexible  rubber,  so 
designed  as  to  obviate  cracking  when 
tightly  closed. 

Full  clearance  for  flow  when  open, 
thus  eliminating  valve  friction.  No 
bonnets  or  packing  glands;  easily  op¬ 
erated;  a  long  life  valve.  Sizes  4' ,  6 
and  8'\  Send  for  full  details. 


El  Paso  -  Salt  Lake  City  -  San  Francisco  -  Seattle  -  New  York 
Canadian  Vickers,  Ltd.,  Montreal  -  Edw.  J.  Nell  Co.,  Manila,  P.  I.  -  W.  R.  Judson,  Santiago,  Chile 

The  NINE  and  SMELTER  SUPPLY  Co. 

Main  Office,  DENVER,  COLO.,  U;  S.  A. 
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YUBA  MANUFACTURING  CO. 

351  California  St.  San  Francisco  Calif. 

Cable  Address-Yubaman,  San  Francisco -Yardage,  London 


DREDGES 


/Ae  Stotu  oA  Alodatn 


^outi  the  -(Likina. 


illustrated  book  has 

been  printed  to  record  the  story  of  Yuba  p|^ 

and  its  contribution  to  the  dredge  mining  ’  B' 

industry  of  the  world.  Pictured  and  de-  M 

scribed  therein  are  many  recently  built  *'  »  ^  ^ 

Yuba  dredges  operating  in  Alaska,  Cali¬ 
fornia,  Chosen,  Colombia,  Idaho,  Malaya, 

Montana,  U.  S.  S.  R.,  Yukon,  and  elsewhere,  all  demonstrating  their  superiority  and  dependability, 


new 


Shown  also  are  informative  bits  of  detail  that  add  to  the  story  and  explain  visually  the  reason  for 
Yuba's  claim  to  over  30  years  of  continuous  experience  and  from  which  53  modern  Yubas  have  been 
designed  and  built  in  the  past  10  years.  Yuba  No.  137  is  now  under  construction. 


Dredges  for  Gold,  Platinum,  Tin — Dredges  flown  to  their  placer  fields  in  small  units — Dredges 
being  towed  to  destination — Dredges  operating  in  snow  and  thawed  ground — Dredges  with  portable 
pontoon-type  steel  hulls  and  superstructures  for  quick  erection — Deep-digging  Dredges- 
and  Steel  hull  Dredges — Dredges  displacing  from  200  tons  to  3500  tons — each  one  built  to  fulfill 
specific  requirements — every  one  built  in  Yuba  shops  or  directly  under  Yuba  supervision. 


■Wood  hull 


On  the  back  of  this  page  is  a  reproduction  of  the  cover  of  our  new  book  in  which  you  may  find 
pictured  a  dredge  working  and  overcoming  problems  similar  to  those  confronting  you.  32  pages  of 
placer  dredge  information  prepared  tor  your  use.  Dredgemen  throughout  the  world  will  want  a  copy 
for  reference.  It  will  make  a  valuable  addition  to  the  mining  engineers'  book-shelf.  Libraries  are  espe¬ 
cially  invited  to  write  tor  copies.  A  letter  or  postcard  will  bring  this  interesting  story  of  dredge  mining. 
Write  for  your  copy.  No  obligation,  of  course. 


_ 
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WITH  THESE  DENVER-GOODYEAR 

Molded  Rubber  Parts 


Added  LIFE  with 


PLANT  A 


PLANT  B 


PLANT  C 


PLANT  D 


LOWEST  OPEOATINO  COSTS  ARE  OBTAINED  AT 
THIS  MILL  WITH  MOLDED  RUBBER  PARTS 


YEARS  OF  24-HOUR  SERVICE"  PER  DAY  without  attention  .  .  . 


CRUDE  RUBBER  COMPOUND  APPLIED  TO  SPECIAL 
METAL  CORE  READY  TO  BE  PLACED  IN  MOLD 


M.S.  IMPELLERS  ARE  MADE  IN  BOTE  OPI 
AND  CLOSED  TYPES  •  SIZES  ir.  Zr.  AND 


NEW  YORK  CITY,  NEW  YORK;  50  Church  Street 
SALT  LAKE  CITY,  UTAH:  McIntyre  Building 
TORONTO,  ONTARIO:  45  Richmond  Street  West 
LONDON,  ENGLAND:  840  Salisbury  Hse.,  E.C.  2 


MEXICO,  D.  F.:  Boker  Bldg.,  16  de  Septiembre,  58 
SANTIAGO,  CHILE:  Clasificador  F-485 
MELBOURNE,  AUSTRALIA:  360  Collins  Street! 
JOHANNESBURG,  SO.  AFRICA:  Bon  Accord  Hse.j 


Millf  CONTtlNING  IHPELLEI  lEFOIE  GIOS- 
INt  >01  HEAT  CUlINC  IN  HYDIAyUC  PRESS 


PRESSIRE-MOLSED  RIBBEI  BENTER  “SIB-A’' 
IMPELLER  AHER  BEING  REMBVEO  FROM  MOLB 


.  .  .  maintenance  costs  reduced  to  the  vanishing  point  .  .  .  lower  horse¬ 
power  .  .  .  lighter  weight  .  .  .  perfect  balance  .  .  .  these  are  focal  points 
of  Denver  Pressure-Molded  Rubber  Parts. 

10/000  of  these  have  been  placed  In  every  kind  of  service 
since  1932.  The.  Denver  Equipment  Company  pioneered  this  devel¬ 
opment  "when  it  couldn’t  be  done." 

Pressure-molded  rubber  parts  .  .  .  another  reason  why  Denver 
"Sub-A"  (Fahrenwald)  Flotation  Machines  are  standard  the  world  overJ 
-  WRITE  FOR  BULLETIN  36FI3  GIVING  ALL  FACTi 


DENVER  EQUIPMENT  COMPANY 


1400  SEVENTEENTH  STREET.  DENVER.  COLORADO 


THERE  IS  NO  SUBSTITUTE  FOR  EXPERIENCE  AND  SERVICE 


W/fVIrLt  I  L  S  IS  GALIGHER’S  METALLURGICAL  SERVICE 

backed  by  35  years’  experience  fhaf  is  available  to  YOU  through  our: 


METALLURGICAL  STAFF  of  competent  recognized  metallurgical  engineers.  This 
broad  experience  in  the  field  of  ore-treatment,  permits  successful  correlation  of 
laboratory  results  and  plant  operation. 


METALLURGICAL  ORE-TESTING  LABORATORY  which  aims  to  derive  an 
economical  and  practical  treatment  of  your  ores.  Since  our  laboratory  has  modern 
equipment  which  includes  BOOTH-THOMPSON  LABORATORY  AIDS*,  we  can 
give  a  correct  solution  to  your  problem — whether  gravity,  amalgamation,  flotation, 
cvanidation  or  a  combination  of  methods  is  required. 

•“PILOT  PLANT”  AGITAIR  FLOTATION  MACHINE— LABORATORY  BALL 
MILL  AND  DRIVING  UNIT— LABORATORY  PRESSURE  FILTER— LABORA¬ 
TORY  VACUUM  FILTER— LABORATORY  AGITAIR. 


MILL  DESIGN  CONSTRUCTION  and  OPERATING  SERVICE  assures  you  of 
a  successful  installation.  Our  experience  shows  a  plant  designed  for  YOUR  require¬ 
ments  as  established  by  test  work,  will  equal  or  exceed  test  results. 


GALIGHER’S  OTHER  PROFIT-MAKING  PRODUCTS  INCLUDE:  GEARY 
REAGENT  FEEDERS— GEARY-JENNINGS  SAMPLERS— AGITAIR  FLOTATION 
MACHINE— BEE-TEE  TILTING  FILTERS— BATEA  CLEAN-UP  AMALGAMA¬ 
TION  PANS— AMALGAMATION  GLEAN-UP  BARRELS  and  PILOT  PLANT 
EQUIPMENT. 


THE  HOUSE  OF  GALIGHER  thanks  its  friends  for  the  very 
pleasant  business  relations  enjoyed  during  1938  and  extends 
heartiest  wishes  for  a  MERRY  CHRISTMAS  and  HAPPY 
PROSPEROUS  1939. 


Foreign  Repreientation — SOUTH  AFRICA — G.  H,  Langler  &  Co.,  Ltd.,  249  Main  St,,  Johannesburg.  MANILA,  P.  I. — Earnshaws 
Docks  &  Honolulu  Iron  Works.  GREAT  BRITAIN — Hosking  &  Hylton,  lOO/c  Blackstock  Rd.,  Finsbury  Park,  London,  N.  4 


THE  GALIGHER  COMPANY 

228  SO.  W .  TKMPLK  S'l.  {E^taWi  hcd  i90i)  SAI.T  I.AKK  CITY.  I  l  AH  • 

|{<M)ril-rH<)MPS()N  DIVISION 
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LET  US  PASS  THE  RESULTS  OF  THIS  EXPERIENCE  ON  TO  YOU 


WHY  YOU  GET  MORE  TONNAGE  f 

uM  INDEPENDENT  CENTERING  • 


Again  Sullivan  Loaders  point  the  way  to  extra  tonnage  in  modern 
mine  car  loading — proving  the  value  of  INDEPENDENT  CENTER¬ 
ING.  that  EXCLUSIVE  FEATURE  FOUND  ONLY  ON  SULLIVAN 
MINE  CAR  LOADERS. 

INDEPENDENT  CENTERING,  the  horizontal  swing  of  the  bucket 
before  discharge  into  car,  gives  to  Sullivan  Loaders  that  flexibility 
of  "the-shovel-in-a-mucker's-nands,"  the  ability  to  throw  the  mucx 
straight  and  fast  to  any  point  in  the  car — without  spillage— even  on 
the  sharpest  curves. 

CENTERING  of  the  rocker  arm  and  bucket  is  done  AT  THE  WILL 
OF  THE  OPERATOR  and  works  INDEPENDENTLY  OF.  THE 
ROCKER  ARM  loading  swing  to  give  the  two  important  features 
of  (I)  POSITIVE  CENTERING  for  loading  on  a  straight  track  or  (2) 
POSITIONED  CENTERING  for  loading  on  a  curve. 

INDEPENDENT  CENTERING  also  gives  such  EXCLUSIVE  AD¬ 
VANTAGES  as  (a)  FAST  CENTERING  the  moment  the  bucket  clears 
the  muck  with  no  "slow  motion  loading"  at  point  where  centering 
starts,  (b)  SMOOTH  CENTERING  with  little  shock  to  the  ^erator 
and  no  rebound  of  rocker  arm  from  side  to  side,  (c)  POSITIVE 
CENTERING  with  no  chance  for  rocker  arm  to  pass  center  at  any 
point  in  the  loading  cycle  and  (d)  practically  frictionless  centering 
with  no  cams,  guides,  etc.,  to  absorb  needeo  power. 

All  these  advantages  allow  a  long,  fast,  upward  swing  of  the 
rocker  arm  and  bucket  to  load  more  tonnage  at  low  per-ton  cost. 

Write  to  Claremont  or  nearest  branch  office  for  copy  of  bulletin 
76-L  describing  the  Sullivan  mine  car  loader. 


One  of  the  Sullivan  Loaders  operating  in  the  largest  cop¬ 
per  mine  in  the  state  of  Montana. 


Sullivan  Machinery  Company 

CLAREMONT,  N.  H.  — MICHIGAN  CITY,  IND. 


CENTER  CROWDING  ACTION  forces  rocker 
arm  assembly  to  the  center  point  the  moment 
the  bucket  clears  the  muck.  This  allows  a  long, 
fast  rocker  arm  loading  swing  to  speed  loading 
of  longer  cars. 


Positive  locking-plunger  and  two  sturdy  center¬ 
ing  cylinders  control  the  flexible  loading  swing 
of  the  rocker  arm  and  bucket.  Manual  centering 
obtained  by  using  thumb  to  press  small  button 
on  top  of  digging  lever. 


POSITIONED  CENTERING  allows  fast  c^nte 
ing  and  dumping  of  bucket  into  center  of  c« 
on  a  curve.  Note  position  (upper  view  of  bucki 
(dotted  lines)  when  centering  with  mechanical 
positive  centering  devices: 


i 

> 


>/HE  specific  require- 
ments  of  this  Philippine  Islands  placer 
f  dredging  job — digging  and  treating  heavy  clay  ^ 

and  working  in  a  seaway  —  determined  the  de¬ 
sign  and  construction  of  Bucyrus-Erie's  dredge  No. 
319,  shown  here.  Since  1891  every  placer  dredge  built 
by  Bucyrus-Erie  has  been  job-designed  and  job-fitted 
for  maximum  output  and  lowest  cost  per  cubic  yard  of 
excavated  material — for  dependable  and  profitable  min¬ 
ing  performance.  The  modern  Bucyrus-Erie  dredge  is  the 
product  of  wide  engineering  experience  gained  from 
continuous  close  cooperation  with  world's  leading 
placer  mine  operators,  and  the  superior  manufac¬ 
turing  facilities  developed  by  world  leadership 
^  in  building  quality  excavating  equipment.  A 
%  Consult  us  about  your  dredging  problem. 
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• ' /Cuiucei- maiidenofux  cost 


VVhen  wear  hits  this  sand  and 
tailings  pump — as  it  does  all  pumps 
carrying  abrasives — it  won't  tie  you 
up.  The  Victor  external  wear-take-up 
adjustment  makes  compensation  for 
wear  a  simple  matter. 

And.  when  replacement  of  worn 
parts  is  necessary — removing  4  nuts 
provides  instant  access  to  all  wearing 
parts  in  the  Model  "M"  Pump.  No 
special  tools  are  needed  to  reach  the 
front  liner  and  impeller  which  can  be 
replaced  by  any  mill  mechanic  in  re¬ 
markably  short  time.  Pump  "out¬ 
age"  is  held  to  a  minimum. 

The  volute  is  replaced  in  the  same 
manner.  Instead  of  a  bulky,  cumber¬ 
some  liner,  the  special  abrasion  re¬ 
sisting  volute  —  low  in  cost  and 
quickly  replaced — acts  both  as  liner 


IlIustTated  above  is  the  VictoT-Kimball-KTogh 
wear  take-up  adjustment  which  is  instantly  acces¬ 
sible  and  quickly  adjusted. 


and  pump  casing.  This.  too.  saves 
shutdown  and  maintenance  time. 


Designed  to  provide  more  satisfac¬ 
tory  service  at  lower  cost,  the  Model 
"M"  answers  your  sand  and  tailings 
pumping  problem.  Why  not  get  Bul¬ 
letin  325  which  contains  more  facts  on 
how  this  pump  can  reduce  your  pump 
operating  costs? 


Vi^R  Equipmenl  Compan/ 

KIMBALL-KROGH  PUMP  DIVISION 

1010  EAST  62nd  STREET  515  HARRISON  STREET  . 

LOS  ANGELES.  CALIF.  •  \  SAN  FRANCISCO.  CALIF. 
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Because  ^Caterpillar”  Diesel  Engines  are  exceptionally 
dependable,  it  is  no  longer  necessary  for  ore  mills  to  be 
located  near  some  distant  source  of  power.  •  •  •  They  can 
be  located  near  mine  or  dredge  —  to  effect  substantial 
savings  in  ore>hauling  costs. 

In  this  gold  mill,  near  Auburn,  Calif.,  the  ore  of  the 
Monarch  Mining  Company  is  cyanide-treated  **on  the  spot” 
—  because  the  125-horsepower  "Caterpillar”  Diesel  Engine 
can  be  depended  on  for  the  continuous  running  necessary 
to  keep  the  solution  from  settling.  (Engine  is  not  even 
stopped  for  oil  changing  —  which  is  accomplished  through 
an  auxiliary  tank  and  pump.) 

Running  day  and  night  for  long  periods  at  a  time  is 
nothing  unusual  for  these  sturdy  engines.  Precision  manu¬ 
facture  and  high-quality  materials  fit  them  for  the  toughest 
jobs  —  for  hour-upon-hour  of  constant  going.  .  .  .  With 
reasonable  care  they  involve  but  little  expense  for  mainte¬ 
nance;  and  with  their  sparing  use  of  low-cost  fuel,  no  other 
type  of  power  offers  such  outstanding  operating  economy. 
And,  even  when  replacement  parts  may  eventually  become 


necessary,  "Caterpillar’s”  complete,  expert  and  world-wide 
service  facilities  can  have  them  on  the  job  in  short  order. 

In  mine  as  well  as  mill  operating,  dependable,  economi¬ 
cal  "Caterpillar”  Diesel  power  will  prove  a  worth-while 
factor  toward  lowering  costs  and  increasing  profits.  It  can 
even,  under  many  conditions,  enable  the  profitable  reopen¬ 
ing  of  old  mines  or  the  reworking  of  low-grade  ores. 

Leading  manufacturers  of  mine  equipment  power  their  products  with 
"Caterpillar”  Diesel  Engines.  Nine  sizes^32  to  160  horsepower. 

CATERPILLAR  TRACTOR  CO.,  PEORIA,  ILL. 
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THAT  REDUCES  COSTS 
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Soie  Lic€Hset$  anJ 
Manufactureri 


RASTBRK  CANADA  OanaiUm 
Vtek0r$,  Ltd.,  Moitrtat, 
Qu«.,  Canada. 


the  efficiency 
r  for  complete 


wBerrERN  Canada  nant- 
toha  Bridga  4  /row  Warlta, 
Ltd.,  "Winnipea,  Man.,  Can¬ 
ada. 


j  increasing 
^rite  toda^ 


SOUTH  ATRIOA.  Mdm.  L. 
Bateman  <Ptv.),  Ltd., 
8event%  Floor,  Pmdential 
Aatnranee  Bldg.,  fO-t  Fo» 
8t.,  Jokanneoourg. 


AUSTRALIA  The  Mine  and 
Smelter  Bupplg  On.,  afe 
F.  H.  /achaon,  *7  York  8t., 
Bgdneg. 


THB  NETHERLANDS  Dorr’ 
OUver,  B.Y,,  Waeeenaaraeke 
Weg  kg.  The  Bagne. 


I 
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/n,e  ASSAYER 

"KEY  MAN”  OF  MINING 

has  the  only  answer  you  Dare 
depend  on^! 

Do  you  know  of  any  one  man  who  has 
greater*  single  responsibility,  or  who  dis¬ 
charges  his  trust  more  faithfully  than  The 
Assayer? 

He  determines  whether  or  not  development 
is  justified.  He  determines  the  basic  of  settle¬ 
ment  on  every  ounce  of  precious  metal  pro¬ 
duced.  Obsolete  or  "second  rate"  equipment 
must  not  be  tolerated  in  the  Assay  Office! 


Insist  on  DFC 

METALLURGICAL 
CLAY  GOODS 

Their  uniform  depend¬ 
ability  has  been  proved 
by  more  than  60  years 
of  exacting  service . 


^cTFie 

DENVitR  FIRECLAY 

DENVER,  COLO.,  U.S.A. 


EL  PASO,  TEXAS 
NEW  YORK,  N.y 
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Professional  Services 


Assaying 

Research 

Consulting 


Management 
Mill  Design 
Ore  Testing 


Metallurgy  ^ 
Geographical 
Prospecting 


EARLE  W.  BEDFORD 

Consultina  Mining  and 
Metallurgieal  Engineer 

(License  Ho.  95  Philippine 
Commonwealth) 

Suite  303  National  City  Bank  Bldg. 
Manila,  Philippines 

Mine  examinations,  evaluations,  con¬ 
fidential  reports,  organization  and 
supervision  of  exploratory  expeditions 
In  the  Philippines,  Malaya,  Indo¬ 
china  and  Borneo.  Capable  and  ex¬ 
perienced  staff  men  available  for  In¬ 
terior  exploration  and  development. 
Cable  Bedford  Manila 


BENNEHS  CHEMICAL 
LABORATORY 

We  sample  propertieM  and 
assay  samples 

Represent  skippers  at  tmeltere 
Tacoma  Washington 


E.  ELY,  PROP. 

DOVER  LABORATORY 

Analyst,  Assayers 
Reports.  Gold  Assay,  12.00 
Iron  duct.  11.00  Phos.,  $1.50 

Dover,  New  Jersey 


DWIGHT  &  LLOYD 
SINTERING  CO..  INC. 

M etallurgical  Engineers 
19  Rector  St.,  New  York  City 

Testing  Plant:  Netcong,  N.  J. 


THE  GENERAL 
ENGINEERING  CO. 

MBTALLVRaiCAL  BNOINBERS 
Salt  Lake  City,  UUh 
30  Church  St.,  New  York  City 
1108  Concourse  Bldg.,  Toronto.  Can. 
Adelaide  House,  London,  England 


JOHN  HERMAN 

Assayer  and  Ckemist 
ORE  TREATMENT  TESTS 
Complete  Qualitative  Sl)ectrographic 
Analysis  $6.00  each 
I  Do  Not  Ouarantee  SatUfaetion 
I  Ouarantee  Aeeuroey 
771  San  Julian  Street 
Cable:  “Accuracy"  Los  Angeles,  Cal. 


International  Geophysics 

1063  Qayley  Ave.,  Westwood 
Los  Angeles.  Calif. 

Mining,  Oil  and  Water  Supply 
Examinations 

Using  latest  magnetic  seismic  and 
electrical  equipment 
An  experienced  personnel  under  tech¬ 
nical  direction  of  Dr.  J.  J.  Jakoskl. 


MACK  C.  LAKE 

Consulting  Geologist  and 
Mining  Engineer,  Appraisals, 
Examinations,  Explorations 
Call  Building 
74  New  Montgomery  Street 
San  Francisco,  California 


LEDOUX  &  CO. 

Office  and  Laboratory 
155  Sixth  Ave.,  New  York 
Aisayere,  Sampler e  and  Weigher i 
Hepreeentativee  of  skippers  of 
Ores  and  Metals  at  Buyer’s  Works 
We  Are  Not  Dealers  or  Refiners 


AGENCE  MINIERE  ft  MARITIME  SJI. 

Sworn  weighers,  samplers  and  Assay¬ 
ers  of  Ores  and  Metals.  Representa¬ 
tives  of  shippers  at  European  ports 
and  Works. 

Market  surpeyors  and  commercial 
adpieers  ossurinp  sales  direct  to 
consumers 

107,  avenue  de  Wance 
Antwerp  (Belgium) 


THE  SOLUTION  OF 
YOUR  PROBLEM 

may  be  found  through  en¬ 
listing  the  services  of  the 
Arms  or  individuals  whose 
cards  appear  on  this  page. 


ECONOMY 

Today  and  Always 

The  service  of  the  Consultant  is  a  real  econo¬ 
my — with  his  knowledge  of  the  mining  in¬ 
dustry  and  his  wide  and  varied  experience, 
he  can  usually  be  of  great  assistance  in  cop¬ 
ing  with  your  most  intricate  problems. 
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I  PLACER 

I  GOLD 

I  Most  accurately  and  economically 
tested  for  .  .  •  with  the 

EMPIRE  DRILL 

NEW  YORK  ENGINEERING  COMPANY 

75  We«t  St.,  N.  Y.  City,  U.  S.  A.  Cable  Address,  NYBCO,  N.Y. 


ARTHUR  NOTMAN 

Consulting  Mining  Engineer 


40  Wall  St.,  19th  Floor 
New  York,  N.  Y.,  U.  S.  A. 


Telephone:  WHitehall  4-4298 


United  Mining 
Engineering  Co. 

{^laminations.  Explorations,  Hydraul¬ 
ics,  Metallurgical  Investigations.  Plant 
Erection.  General  Construction,  Super¬ 
vision. 

310  Clunie  Bldg.,  San  Francisco,  Cal. 
Bxbrook  3344 


WARD  &  WARD 

Mining  Engineering 

Examinations — assaying,  analysis  and 
metallurgical  testing  —  ore,  concen¬ 
trate  and  gold  buying 

Auburn  and  Sonora,  California 


EDWARD  WISSER 

Consulting  Geologist 
and  Mining  Engineer 
Mine  examinations,  valuations, 
direction  of  exploration. 
Permanent  Mexican  Passport. 
License  No.  93  Philippine  ()ommon- 

533  Call  Bldg.,  San  Francisco,  Cal. 


WALKER  &  WHYTE.  Inc. 

Umpire  Assayers,  Chemists 
ORES  ASSAYED  PROMPTLY 
Shippers  Representatives 
U.S.  GOLD  UCENSE  N.Y.  4B- 13-104 
409  Pearl  St.,  New  York  City 
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1  Contractors  For  I 

I  DIAMOND  DRILLING  ' 

I  At  any  place  in  the  world  for  any 

I  purpose  to  any  reasonable  depth 

I  Also 

I  Manufacturers  of  Diamond  Drill 

I  Machines  and  Equipment 

I  SPRAGUE  and  REDWOOD,  Inc. 

I  Dept.  K  I 

I  Scranton,  Pa.  U.  S.  A.  § 
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CARRIED  ON! 


.  .  showed  more  than  twice  the  life 
—  handling  a  highly  abrasive  product 

Failure  at  the  end  of  551  hours  was  the  average 
record  of  eight  plain  white  cast  iron  impellers.  Yet, 
operating  under  identical  service  conditions, 
six  Ni-Hard*  Nickel-Chromium  Cast  Iron 
impellers  demonstrated  an  average  life  of 
1319  hours.  •  These  results  were  obtained 
from  tests  conducted  at  the  Copper  Cliff, 
Ontario,  operations  of  the  International 
Nickel  Company.  Here  were  the  con¬ 
ditions:  A  highly  abrasive  product 


averaging  72%  solid  matter,  handled  by  pumps  having 
a  vertical  lift  of  28  feet.  As  may  be  seen  from  the 
illustration,  tests  were  continued  until  each  set  of 
castings  was  almost  completely  worn  out.  •  Un-  v 
der  such  conditions  as  these  you’ll  find  it  eco¬ 
nomical  to  use  Ni-Hard,  a  durable  alloy  white 
iron.  An  extremely  hard  chilled  or  sand 
cast  material,  Ni-Hard  cast  iron  usually 
contains  4.50%  Nickel  and  1.50%  chro¬ 
mium.  Consultation  on  the  use  of  this 
and  other  Nickel  cast  iron  composi¬ 
tions  is  invited. 

*Reg.U.S.Pat.Off.  Canadian  patent  number  281986. 


nickel  cast  irons 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC.,  67  WALL  ST.,  NEW  YORK,  N.Y. 
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\jong  after  this  impeller 

GAVE  OUT. . 


.  “NI-HARD 


•  Before  and  after  —  WTiat 
happens  to  plain  white  cast 
iron  impellers  operating  in 
pumps  handling  highly  ab¬ 
rasive  materials. 


A  MacCLATCHIE  “HYDRO-SEAL” 
PLUG  VALVE  FOR  ALL  APPLICATIONS! 

Here's  the  greatest  plug  valve  improvement  in  years  I  It's  the  new 
MacClatchie  "Plastic  Packed"  Hydro-Seal  Plug  Valve — the  only  universal 
plug  valve  on  the  market  today. 

It  has  no  metal,  fabric,  rubber  or  leather  packing  of  any  kind.  Instead, 
it  is  entirely  "plastic"  sealed  ...  at  all  points  made  absolutely  leak-proof 
and  pressure-tight  by  the  positive  sealing  action  of  a  special  "plastic" 
packing  that  withstands  500°  heat.  It  holds  gas,  gasoline,  oil,  mud,  chemi¬ 
cals,  etc.,  with  equal  efficiency,  and  it  can  be  completely  repacked  from  the 
outside  under  high  working  pressures  without  even  closing  the  valve! 

In  addition,  each  chamber  is  equipped  with  the  new  "Lubricheck" — 
another  MacClatchie  development  that  eliminates  unreliable  ball  checks, 
assuring  positive  closing  of  the  grease  chamber  against  pressure  "blow- 
backs"  while  inserting  new  grease  sticks.  A  new  bearing  design  has  also 
been  incorporated. 

This  new  valve  is  available  in  either  round  hole  or  regular  type  openings, 
in  a  wide  range  of  sizes  and  metals  for  all  installations,  cmd  in  working 
pressure  from  200  to  3000  lbs. 

Write  today  for  complete  details! 


MacClatchie  manufacturing  co 


COMPTON,  CALIFORNIA 


WASHINGTON  IRON  WORKS 

SEATTLE,  WASHINGTON,  U.  S.  A. 


The  port  is  the  spiral  seam 

.  .  and  there  is  PLENTY  OF  SPIRAL 


IT'S  the  spiral  lap  reinforcement 
that  gives  spiral  pipe  strength  be¬ 
yond  that  of  any  pipe  of  its  weight — 
and  in  Taylor  Spiral  Pipe  the  pitch 
of  the  seam  is  carefully  calculated  for 
each  group  of  sizes  to  give  the  proper 
structural  strength  for  the  particular 
pipe  diameter.  It  is  never  more  than 

TAYLOR  FORGE 

General  Offices  and  Works 
New  York  Office: 


24",  lap  to  lap,  and  in  some  sizes  and 
weights  the  laps  are  as  close  as  9". 
Taylor  Spiral  Pipe  is  available  in 
thicknesses  of  No.  16  to  No.  8  gauge 
— sizes  3"  to  42" — lengths  to  40  feet 
—  protective  coatings  of  all  kinds — 
end  joints  for  all  mining  services. 
Ask  for  42  page  catalog. 

&  PIPE  WORKS 

:  Chicago,  P.  O.  Box  485 
50  Church  Street 


YLOR^W^PIPE 


"WASHINGTON"  DREDGES  FOR  LOWER  COSTS 


Modern  steel  pontoon  gold  dredges — 
built  by  Washington  Iron  Works — are 
setting  new  standards  of  production  and 
costs.  Investigate — and  put  your  prob¬ 
lems  up  to  our  engineers. 
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U*S-S  LORAIN  ROLLED  STEEL  PLATE  LINING 


Johnstown,  Pa. 


Lorain  Division, 


United  States  Steel  Products  Company,  New  York,  Export  Distributors 


Columbia  Steel  Company,  San  Francisco,  Pacific  Coast  Distributors 


THIS  UNRETOUCHED  PHOTO  shows  the  coudi- 
tion  of  Loraiu  Liuiug  after  19  mouths’  coutiuuous 
service  iu  griudiug  cement  slurry.  Note  how  much 
lifting  edge  is  still  left  —  and  remember  that  after 
further  service,  these  bars  can  be  reversed. 


No  Charge  for 

its  SECOND  LIFE 


Reversible  plates  and  bars  give  sal  of  bars  and  plates.  The  lifting  bars  Replace  worn-out  linings  in  your 
■  added  life  and  renew  lifting  ac-  hold  the  high  carbon  rolled  steel  plate  grinding  mills  now  with  this  efficient 
tion — with  no  cost  for  new  materials  linings  firmly  in  place.  When  lifting  liner.  The  process  is  simple,  requiring 

— when  Lorain  Rolled  Steel  Plate  Lin-  bars  are  worn  from  long  service,  grind-  only  the  time  of  two  men  to  make  the 

ing  is  used  in  your  mills.  Not  only  does  ing  efficiency  is  quite  naturally  re-  change-over.  Because  of  lighter  weight 

this  lining  resist  abrasion  and  give  duced.  When  ordinary  linings  reach  materials,  this  job  is  not  difficult, 

long  life  (note  picture  of  mill  after  19  this  stage,  they  must  be  scrapped.  The  quality  of  rolled  stock  and  the 
months’  continuous  action)  but  real  With  Lorain  Lining,  the  simple  rever-  structural  strength  that  Lorain  Liners 
savings  are  effected  through  Lorain’s  sal  of  the  lifting  bars  renews  lifting  impart  to  the  mill  afford  a  reduction 
reversible  feature.  action.  Service  of  this  lining  from  here  in  the  thickness  of  mill  linings  not 

The  diagrams  below  show  how  Lo-  on  is  all  profit.  otherwise  obtainable.  Such  a  reduc- 

rain  Lining  is  designed  to  allow  rever-  This  Lorain  feature  saves  money,  tion  in  lining  thickness  adds  to  the 

working  diameter  of  the  mill,  thereby 
exacting  either  more  output  or  greater 
fineness  of  the  grind. 

Our  engineers  will  gladly  work  with 
you  to  suit  design  to  your  mills  and 
grinding  requirements. 
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MERRILLITE 

ZINC  DUST 

Because  of  its  increased  efficiency,  Merrillite  is 
preferred.  A  highly  refined  zinc  dust,  of  extreme 
fineness  and  always  uniform. 

Its  source  is  a 
guarantee  of  quality 

THE  AUOYS  COMPANY 

Subsidiary  of  The  Merrill  Co. 

343  Sansome  Sf.  San  Francisco,  Calif. 


Flotation  iiK’liidin^ 

G.N.S.  No.oPineOii; 

Loii^  tilt*  Slaiitlanl  Frtilliin*:  Oil 

Stork;*  in  principal  (ii*lril>iilinc  renter. 

General  Naval  Stores  ("o. 

2.i0  I’ark  .Avr..  Nr>*  ^  «>i  k,  iN.  ^  I  .S.  V.  ( .altlr  ( , r n»lor» 


ailHIUlllllllUIIHIIIIIIIIHIHIimillllHIIIIIIIHIimillWIIlWHIIIIIIIMIIIMIIIIimilllHIIIIIIHIIIIIIIIIIIIIIIIIIIWlmUBIIIIIIlmilllllHIIIlie- 


'PRECOATING"  of  the  clarifying  leaves  Is  the  newest  Merrill- 
Crowe  development.  It  effects  substantially  perfect  clarification 
which  in  turn  gives  higher  grade  precipitate  with  less  zinc  consump- 
tion  and  lower  "barrens."  Melting  and  refining  is  simplified.  PRE- 
is  accomplished  under  conditions  which  allow  visual  inspection 
of  the  effluent  solution.  The  Merrill-Crowe  Process  simultaneously  effects 
the  steps  of  Clarification,  Deaeration,  and  Precipitation.  It  is  the  recog¬ 
nized  world  standard.  Ask  tor  Bulletin. 


^  MERRILL  COMPANY  Engt  neers 

3  4  3  SANSOME  STREET,  SAN  FRANCISCO,  CALIFORNIA 
IN  CANADA:  302  Bay  Street.  Toronto.  Ontario  •  IN  AUSTRALIA:  Crossle  &  Duff  Pty.  Ltd.,  Collins 
House.  Melbourne  •  IN  SOUTH  AFRICA:  Fraser  &  Chalmers  (S.A.)  Ltd..  Cullinan  Bldg..  Johannes¬ 
burg  •  IN  THE  PHILIPPINE  ISLANDS:  Engineering  Equipment  &  Supply  Co.,  Ltd.,  Port  Area,  Manila 


\  There  are  many 
^  Aces 

Ip  In  Card's  . . 


Match  Card  Wheels  agai^  any 
“full  house”  you  have,  i  nen  c  f 


Lowest  Cost  Per  Ton  Mile  Haul 

Made  to  any 

design.  1  or  1000 


♦ 


ISttwIttCa  W 

Wtt  >*“  ***.  W 


Denver.  Celeraao. 
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NEW  LEAHY 

Type  C 
No~Blind 
Vibrating 
Screen 

The  new  Leahy  is  unsurpassed 
for  fine  screening.  The  Leahy 
vibration  principle  keeps  the 
entire  screen  surface  working 
at  top  efficiency,  insuring  in¬ 
creased  capacity,  with  main¬ 
tenance  costs  negligible.  It  pays  large  dividends  on  your  in¬ 
vestment.  investigate  its  advantages  and  economy. 

THE  ORIGINAL  DEISTER  CONCENTRATOR  COMPANY  i 

903  Glasgrow  Ave.  Incorporated  1906  Ft.  Wayne,  Ind.  I 
New  York  Office:  104  Pearl  St.,  New  York  . .  j 


Sell  that  Equipment 

you  no  longer  require 

Advertise  it  in  the 


for  a  quick  sale  and  good  return. 
Equipment  you  no  longer  require 
represents  frozen  assets.  Liquidate 
it — get  its  value  in  cash!  See  the 
Searchlight  Section  of  this  issue. 


FEED  MATERIAL 
aufomafically 
.  ...  BY  WEIGHT 

Ideal  for  weighing  feed  of 
ores  to  ball  mills  and  other 
applications  where  two  or 
more  materials  must  be  fed 
in  CORRECT  WEIGHT  PRO¬ 
PORTIONS.  D  e  t  a  i  I  s  on  re¬ 
quest. 
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Is  RECOVERY 
Your  PROBLEM? 


THE  RIGHT  WAY  TO  SOLVE  IT— 
and  the  cheapest — is  find  out  what  you  have  to  do 
by  testing — then  apply  the  test  results  to  practice. 

But  insist  on  practical  testing,  done  by  engineers 
who  think  and  work  from  your  viewpoint  as  an  op¬ 
erator —  and  who  are  willing  to  take  the  respon¬ 
sibility  of  duplicating  the  test  results  in  practice. 

Pan-American  engineers  not  only  test  in  our 
plant;  the  same  men  go  out  in  the  field  and  show 
how  their  test  results  can  be  duplicated  under  your 
operating  conditions.  In  the  United  States  and  in 
foreign  fields,  in  both  lode  and  placer  mining  oper¬ 
ations,  they  have  followed  jobs  through — advising, 
testing,  operating. 

Call  on  Pan-American  for  quick,  reliable  and 
always  practical  metallurgical  service — regardless 
of  your  equipment  needs. 


PAN-AMERICAN 

ENGINEERING  CO. 

MANUFACTURERS  &  CONSUITING  ENGINEERS 


®  Metallurgical  Testing:  Jigging,  Flotation,  Cyanidation  and 
Other  Methods  of  Treating  Ores. 

Macer  Recovery  Methods:  Jig  Testing  on  Dredges,  ^Doodle 
Bugs,”  etc.,  for  Primary  Recovery;  Methods  for  Cleaning 
Up  Placer  Concentrates. 

Design:  Of  Recovery  Plants  in  Mills  and  on  Dredges;  Adapting  New  Equip¬ 
ment  to  Existing  Plants;  Complete  Mill  Design. 

820  Parker  St.,  Berkeley,  Calif.,  U.S.A.  Cables:  'Tonco" 


Dewatering  Come 


To 

Discard 


Pan-American  Testing  Equipment 
Especially  Designed  for  Dredges  and  Other 
Washing  Plants. 


McLANAHAN 

EQUIPMENT 


Cleaner 


To 

Dis¬ 

card 


Single  and  double  roll  and  jaw  crush¬ 
ers,  hammer  mills,  super  dry  pans — 
steel  log  washers  and  scrubbers,  sand 
drags,  revolving  and  vibrating  screens, 
elevators,  conveyors,  dryers,  jigs, 
hoists. 


iplete  portable,  semi¬ 
table  and  stationary 
ihing,  screening  and 
ihin^  plants  for  different 
acities  of  any  materials. 


McLanahan  &  Stooe  Corp. 


Established  1835 
HOLLIDAYSBURG, 
PENNSYLVANIA 


MERRICK  FEED-O-WEIGHT 


/- 


-J 


J 


/ 


y , 


for  up-to-date  informa¬ 
tion  on  mining  equip¬ 
ment,  materials  and 


1938  ADVERTISERS  &  CATALOGERS 
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Klectric  Storage  Battery  Co. 
Knsign-Bickford  Co. 

Fairbanks,  Morse  &  Co.” 

Falk  (.orp. 

Filter-Media  Corp. 

(jaligher  Co. 

Ciarlock  Packing  (io. 

(jenyral  Fdectric  Co. 

(jcneral  Kngineering  Co. 

(/eneral  Naval  Stores  Co. 

(jibson,  W.  W. 

(joodman  Mfg.  Co. 

(ireat  Western  Flectro-(ihemical  (.o. 
Cireene,  Tweed  &  (.‘o. 

Gruendler  (  rusher  &  Pulverizer  (.o. 
Hardinge  (io. 

Harrington  &:  King  Perforating  (io. 
Hauck  ,Mfg.  (io. 

Hazard  Insulated  Wire  Works 
Heitzman  Safety  Blasting  Plug  (.<>. 
Hendrick  Mfg.  (io. 

I^ndy  Iron  W'orks,  Joshua 
Hercules  Powder  (.o. 

Hertner  Flectric  (io. 
Hyman-Michaels  (io. 
Ingersoll-Rand  (Jo. 

Interstate  Fquipment  (Jorp. 

J.ieger  .Machine  (Jo. 

Jeffrey  ,Mfg.  (io. 

Jenkins  Bros. 

Johns-Manville 
Justrite  Mfg.  (.o. 

Knox  Mfg’.  (,o. 

Koehler  .Mfg.  (  <i. 

Koppers  (Jo. 

<  Bartlett-I  layward  Div.) 

Lake  Shore  F.ngine  Works 
l.eschen  A-  .Sons  Rope  (.o, 
l.incoln  FJIectric  (.o. 

Link  Belt  (.o. 

Longyear  (Jo.,  F.  J. 

Maclarlane  l.ggers  Machinery 
Mace  (.1). 

M.inch.i  Storage  B.ittery 
l.otomotive  (.o. 

Merto  Nordstrom  Valve  (Jo. 
.Merriik  Scale  (.o. 


Midvale  Co. 

Milne  &  Co.,  A. 

Mine  Safety  Appliances  Co. 

Mine  &  Smelter  Supply  Co. 

Mines  FJquipment  (.o. 

Morganite  Brush  Co. 

Morris  Machine  W'orks 
Morse  Bros.  Machinery  Co. 

Myers- W'haley  (-o. 

National  (Jarbon  (Jo. 

National  Fuse  K  Powder  Co. 

.New  Departure 

Nichols  Lngineering  &  Research 
Corp. 

Nordberg  Mfg.  (.o. 
Norman-Hoffman  Bearings  (Jorp. 
Ogden  Iron  Works 
Oliver  United  Filters,  Inc. 

Pacific  Wood  'Lank  (,orp. 
Pennsylvania  Crusher  (  o. 
Pennsylvania  Drilling  (  o. 

Pressed  Steel  (Jar  (Jo. 

Pulmosan  Safety  I'Jquipment  (  orp. 
Robins  (conveying  Belt  (.o. 
Roebling's  Sons  (Jo.,  John  A. 
Roller-Smith  (.o. 

Ross  Screen  K  Feeder  (Jo. 

Ruth  (,o. 

Sauerman  Bros.,  Inc. 

.Sh.iw  inig.in  Products  (Jorp. 
.Simplicity  lngineering  (,o. 

Smit  K  Sons,  J.  K. 

Sprague  A:  Henwood.  Inc. 
Sterling  Pump  (Jorp. 

Sullivan  Machinery  (Jo. 
l  yler  (Jo..  W  .  S. 

Universal  Vibrating  Screen  (Jo. 
Vanadium-Alloys  Steel  ./ 

((Jolonial  Steel  Div.)  i 

Victor  FJt)uipment  (Jo. 

Washington  Iron  Works 
Westinghouse  Flectric  A  Mfg.  (Jo. 
W'ickwire  Spencer  Steel  (  o. 
Wilfley  A  Sons,  Inc. 

Williamson  (Jo. 

Wood  Shovel  A  1  ool  (.o. 
Worthington  Pump  A  Machinery 
(.orp. 


These  manufacturers  placed  their 
catalogs  and  advertisements  in  Metal 
Quarry  Catalogs  because  they  believe 
this  handy,  reference  book  renders  a 
real  service  to  you  who  do  the  specify¬ 
ing  and  buying  for  your  mining,  mill¬ 
ing,  smelting  and  refining  operations. 
They  believe  you  turn  first  to  Metal 
Quarry  Catalogs  whenever  you  are 
in  the  market. 

If  you  are  an  operating  mine  execu¬ 
tive  and  have  not  received  your  free 
copy,  request  it  on  your  company 
letterhead.  {Outside  the  U.  S.  A. 
indicate  your  willingness  to  pay  any 
customs  charges  your  country  may  re¬ 
quire.)  To  all  others,  a  charge  of  $5 
per  copy  is  made. 

Address  yeer  requests  to 

McGraw-Hill  Publishiag  Coupany,  lac. 

CATALOG  AND  DIRECTORY  DIVISION 
330  W«st  42nd  StrMf 
N«w  York  City.  U.  $.  A. 


#  Good  idlers  are  of  vital  importance  to 
satisfactory  belt  conveyor  operation.  They 
preserve  the  belt,  reduce  power  require¬ 
ments  and  maintenance  expense,  and  give 
long  trouble-free  service.  Link -Belt  Anti- 
Friction  Idlers  are  the  product  of  years 
of  specialization  in  this  field.  Among  the 
more  recent  developments  is  the  Link- 
Belt  Positive  Self-Aligning  Idler  for  auto¬ 
matically  maintaining  the  proper  position 
of  belt.  Submit  your  conveyor  problems 
to  Link-Belt,  and  let  us  furnish  you 
the  style  and  type  of  equipment  that 
will  bring  you  the  best  results.  Catalog 
sent  on  request. 


These  are  the  Link-Belt  Positive  Self-Aligning 
Idlers,  spaced  at  suitable  intervals,  that  auto¬ 
matically  maintain  the  conveyor  belt  in  a  central 
carrying  position  without  injury  to  its  edges. 


The  many  Anti-Friction  Idlers  used  on  the  con¬ 
veyors  illustrated  are  Link-Belt  Type  ^0.  Type41 
return-run  idlers  are  employed.  There  were  20 
conveyors  on  the  order,  all  Link-Belt  equipped. 


The  Leading  Manufacturer  of  Equipment  for  Handling  Materials  and  Transmitting  Power 

Pershing  Rd.  CHICAGO.  Caldwell-Moore  Plant  2410  W.  18th  St.  INDIANAPOLIS.  Ewart  Plant,  220  S.  Belmont  Ave. 
INDIANAPOLIS,  Dodge  Plant,  519  N.  Holmes  Ave.  PHILADELPHIA  Plant,  2045  W.  Hunting  Park  Ave.  SAN  FRANCISCO  Plant,  400  Paul  Ave. 

ATLANTA  Plant,  1116  Murphy  Ave.,  S.  W. 

Baltimore.  .Boston.  .Buffalo.  .Cleveland.  .Dallas.  .Denver.  .Detroit.  .Grand  Rapids.  .Houston.  .Huntington,  W.  Va... Kansas  City,  Mo... Los  Angeles 
Louisville.  .New  Orleans.. New  York.  .Oakland,  Calif..  .Pittsburgh.  .Portland,  Ore... Salt  Lake  City.  .Seattle.  .St.  Louis.. St.  Paul.  .Wilkes-Barre 

In  Canada — Link-Belt  limited— Toronto  Plant:  Montreal:  Vancourer.  T234-A 
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TO  WITHSTAND 


LIP  ENDS 


CAN’T  LOOSEN  .  .  .  CAN’T  UNSEAT.  .  . 

they’re  firmly  locked  in  recessed  pockets 


The  soundness  of  the  original  rivetless  bucket  design  is  well 
illustrated  by  its  provision  for  securely  locking  the  lip  ends. 
This  is  a  feature  exclusive  with  TISCO  Buckets.  The  TISCO 
design  also  permits  the  use  of  lighter  v/eight  lips  without 
any  sacrifice  in  strength  . . .  which  means  less  metal  to  buy, 
and  less  metal  to  scrap.  »  »  >»  Dredge  operators  give  full 
consideration  to  the  above  features  when  writing  bucket 
specifications.  They  consider,  too,  the  service  record  of  the 
bucket,  and  the  steel  from  which  it  is  made.  That’s  why 
the  TISCO  Rivetless  Bucket  is  almost  universally  employed. 
For  the  specification  which  reads  “TISCO  Rivetless”  calls 
for  a  bucket  soundly  engineered,  made  of  sound  Manga¬ 
nese  steel,  and  backed  by  a  five  year  record  of  sound 
performance  throughout  all  placer  fields  of  the  world. 

*TISCO  Rivetless  Buckets  and  Lips  are 
patented  in  U.S.  A.and  fareign  countries. 


Down  into  that  recessed  pocket  goes  the 
end  of  the  TISCO  lip . . .  locking  it  securely 
in  place,  free  from  any  movement,  dur¬ 
ing  the  long  life  of  the  lip. 


Established  1742 


Taylor-Wharton  Iron  and  Steel  Company 

HIGH  BRIDGE,  NEW  JERSEY 


PLANTS  AT  HIGH  BRIDGE,  N.  J.-  EASTON,  PA. 

Offices: 

BOSTON  •  CHiaCO  •  CLEVELAND  •  CHARinTON,  W.  VA.  • '  DETROIT  •  NEW  YORK  •  PHILADELPHIA  •  PITTSBURGH  •  SAN  FRANOSCO  •  SCRANTON 

Montreal,  Quebec,  Canada  —  London,  England  —  The  Hague,  Holland.  Also  represented  in  Malaya  and  Dutch  East  Indies 
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«ii  FILL  OUT  AND  MAIL  THE  COUPON  > 

Eastern  &  Mid-Western  Bituminous  Distributors;  PORTABLE  LAMP 
&  EQUIPMENT  CO.,  Pittsburish,  Pa.  Western  Bituminous  &  Metal 


San  Francisco,  Cal.  Eastern  Canada;  H.  C.  BURTON  &  CO.,  Hamilton, 
Toronto,  Swastika,  Montreal.  Great  Britain  &  Abroad;  OLDHAM 
&  SON,  Ltd.,  Denton,  Manchester,  England 


KOEHLER  MANUFACTURING  COMPANY  EMJ  12-38 

Marlboro,  Mass..  U.  S.  A. 

Send  lull  iniormotion  on  V^HEAT  Electric  Cap  Lamps  with¬ 
out  obligation  on  my  port. 

Nome  . Title  . 


Company 


YOUR 

PROBLEM 


:  MORE  “PAY" 


•  To  get,  and  keep,  more 
PAY  out  of  your  pay  dirt  appears 
to  be  the  miner's  most  pressing  problem  .  .  . 


SOLVES  YOUR  PROBLEM 


with  machinery  and 
equipment  that  cut 
down  your  operating 
costs. 


Complete  equipment  for 
mines  and  mills — Lode, 
Placer,  Hydraulicking 
and  Dredge  operations. 

Send  for  Bulletins  on 
the  machines  you  need. 


JOSHUA  HENDY  IRON  WORKS 

Sales  office:  206  Sansome  Street,  San  Francisco 
Plant:  Sunnyvale,  California  Cable  address:  "HENDY" 


These  miners  get  BRIGHT  light  all 
the  time  with  WHEAT  Cap  Lamps 


AFTER  20  YEARS'  SERVICE 


r  ELECTRIC  CAP  LAMPS 

.  .  .  Still  Give  Bright  Light 

Many  WHEAT  Cap  Lamps  installed  20  years  ago  still  give  bright,  unfading 
light  throughout  the  shift.  In  general  efficiency  these  old  WHEATS  compare 
favorably  with  any  modern  cap  lamp — except  the  new  WHEAT  Models  W 
and  0- 

The  WHEAT  Lamp  is  never  obsolete.  It  "stands  the  gaff”  of  long  service 
as  no  other  cap  lamp  can.  For  20  years  WHEAT  has  led  in  technical 
improvements.  Maintenance  cost  has  dropped.  It  is  not  only  the  brightest 
but  the  most  economical  cap  lamp  to  operate. 

Always  at  MAXIMUM  Efficiency 

WHEAT  is  the  only  cap  lamp  whose  light  does  not  diminish  each  year.  Because 
its  unique  battery  design  provides  for  quick  and  economical  renewal  of  plates 
at  the  first  sign  of  lessening  voltage  discharge  efficiency. 

This  renewal  of  plates  keeps  the  WHEAT  battery  always  powerful.  Hence 
WHEAT  light  is  always  BRIGHT.  Investigate  the  advantages  of  this  brighter, 
steadier  light. 
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The  metal  mining  industry  makes  use  of  Roots-Connersville  blowers 
and  exhausters  for  its  smelters,  converters,  concentrators  and  tunnel 
ventilation  requirements  for  one  very  simple  reason — they  do  the  job 
unusually  well. 

Our  years  of  experience  may  help  in  providing  the  proper  answer  to 
a  problem  involved  in  the  application  of  blowers  or  exhausters  for 
your  particular  job.  Recommendations  cheerfully  made  —  without 
obligation,  of  course. 


SALES  OFFICES 

NEW  YORK  *  •  •  CHICAGO 
BOSTON  •  •  •  ST.  LOUIS 
DETROIT  •  •  PITTSBURGH 

P0TTST0WN.PA.  •  LOS  ANGELES 
SAN  FRANCISCO 


ROOTS-CONNERSVILLE  BLOWER  C  O  R  P. 


MORSE  BROS.  ORE  MILLING  EQUIPMENT 

Standard  Designs  Approved  by  Experienced  Mill  Operators 

Manufactured  in  our  Denver  Shops  —  Many  Sizes  Carried  in  Stock 


MORSE  BROS.  MACHINERY  GO. 

2900  Broadway  Denver,  Colo.,  U.  S.  A.  P-  O.  Box  1708 


OTHER  MORSE  BROS. 
MANUFACTURED  PRODUCTS 

AGITATORS 
BALL  MILLS 
CRUSHERS 
CLASSIFIERS 
CONDITIONERS 
MORSE-WEINIG  FLOTATION 
MACHINERY 
REAGENT  FEEDERS 
FILTERS 

MELTING  FURNACES 
PRECIPITATION  EQUIPMENT 
THICKENERS 
DIAPHRAGM  PUMPS 
REDWOOD  TANKS 


DRUM  FILTERS 

One  of  the  principal  items 
of  equipment  used  in 
Cyanide  Plants. 

Our  sizes  are 

from  4'  diam.  x  2'  face 
to  14'  diam.  x  16'  face 

Complete  vacuum  systems 
to  meet  required  condi¬ 
tions  furnished  with  all 
filters. 

Repulping  attachments  and 
washing  devices  also  fur¬ 
nished  when  wanted. 


14'xl6'  Continuous  Drum  Filter  with  Built-in 
Motor  Drive. 


For  many  purposes  Disc 
Filters  are  more  suitable 
than  Drum  Filters  and  for 
such  installations  we  manu¬ 
facture  the  Disc  Filter  in 
4',  6'  and  8'  diam.  with 
any  required  number  of 
discs. 


DISC  FILTERS 
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ABOUT  TO  BUY  METALLURGICAL  EQUIPMENT? 

Complete  3MiUs  -“Any  Capacity  —  Standard  Types 

From  Crude  Ore  Bin  to  5  Tons  to  1000  Tons  —Flotation — Amalgamation — 

Tailings  Pond  Per  24  Hours  — Counter  Current  Cyanide — 


You  SAVE  MONEY  at  MORSE  BROS. 


THICKENERS 

All  Complete  with  Tanka  and  Piunps 

$ — 60x12'  4"  Tanks,  4"  Duplex  Pumps 

2 —  50x12'  3"  Tanks,  4"  Duplex  Pumps 
4 — 40x10'  3"  Tanks,  4"  Simplex  Pumps 
6 — 35x10'  3"  Tanks,  4"  Simplex  Pumps 
8—30x10'  3"  Tanks,  4"  Simplex  Pumps 

3 —  30x8'  3"  Tanks.  4"  Simplex  Pumps 

6 —  26x8'  3"  Tanks,  3"  Simplex  Pumps 

4 —  24x8'  3"  Tanks,  3"  Simplex  Pumps 

7 —  22x8'  3"  Tanks,  3"  Simplex  Pumps 
6 — 20x8'  3"  Tanks,  3"  Simplex  Pumps 
4 — isx6'  3"  Tanks,  3"  Simplex  Pumps 
3 — 16x6'  3"  Tanks,  2"  Simplex  Pumps 
6 — 14x6'  3"  Tanks,  2"  Simplex  Pumps 
3 — 12x6'  3"  Tanks,  2"  Simplex  Pumps 

AGITATORS 

With  or  H'ithout  W’ood  Tanks 

3 — 40x34'  Extra  Heavy,  Hollow  Shaft 
3 — 34x30'  Extra  Heavy,  Hollow  Shaft 
6 — 30x24'  Extra  Heavy,  Hollow  Shaft 
3 — 28x20'  Standard,  Hollow  Shaft 
6 — 26x20'  Standard,  Hollow  Shaft 

3 —  24x20'  Standard,  Hollow  Shaft 
6 — 20x20'  Standard,  Hollow  Shaft 

4 —  18x18'  Standard,  Hollow  Shaft 

3 —  16x16'  Standard,  Hollow  Shaft 

4 —  12x12'  Standard,  Hollow  Shaft 

DIAPHRAGM  PUMPS 

4 — 2"  Simplex  Diaphragm  Pumps 
6 — 3"  Simplex  Diaphragm  Pumps 
6 — 4"  Simplex  Diaphragm  Pumps 

2 — 3"  Duplex  Diaphragm  Pumps 
4 — 4"  Duplex  Diaphragm  Pumps 

2 — 4"  Triplex  Diaphragm  Pumps 


PRECIPITATION  EQUIPMENT 

1 —  42''x42''-10  frame  Clarifying  Filter  Cap 
500  tons  solution 

2 —  42''x42''-20  frames  cap.  1000  tons 

1 — 42''x42''-34  frames  cap.  1700  tons 


CYLINDRICAL  MILLS 

1 —  7'xlO'  Allis-Chalmers — Herringbone  Gears 

2 —  6'x8'  Hardinge — Herringbone  Gears 

3 —  6'x6'  Hardinge — Spur  Gears 

2 — 5'x5'  Colorado  Iron  Works — Spur  Gears 
2 — 5'x4'  Standard — Spur  Gears 

1 —  4'x4'  Dewco — Spur  Gears 

2 —  4'x3'  Dewco — Spur  Gears 

CRUSHERS 

JAW  TYPE 

2 —  4"xl0"  Farrell.  Blake 

3 —  7"xl0''  Allis-Chalmers,  Blake 

2 —  9''xl5''  Farrell,  Blake 

3 —  9''xl5''  Allis-Chalmers,  Blake 

4 —  10"xl6''  Colorado  Iron  Works,  Blake 

2 —  10"x20''  Farrell,  Blake 

1 —  12"x24''  Allis-Chalmers,  Blake 

3—  15''x24''  Farrell,  Blake 

2 —  5"x7"  Stearns-Rogers,  Dodge 
2 — 7''xll''  Allis-Chalmers,  Dodge 
2 — 8''xl2''  McFarlane,  Dodge 

4 —  ll"xl5''  Colorado  Iron  Works,  Dodge 

1 —  3''x36''  Cedar  Rapids,  Pine  Crusher 

2 —  9''xl6"  Universal 

1 — 14"x36''  Cedar  Rapids 

CRUSHERS 

GYRATORY 
1 — No.  9  Allis-Chalmers 
1— No.  7V4  McCully 

1 —  No.  6  Allis-Chalmers 

2 —  No.  5  Allis-Chalmers 
1 — No.  5  Austin 


SPECIAL 

lOO-TON  CYANIDE  PLANT 

Individual  Meter  Drives,  Including: 

2— 3x6'  Griizleys 
1—12x24"  Jew  Crusher 
1 — 16"x50'  Cenveyer 
1— 16"x6'  Ore  Feeder 
1—6x6  Bell  Mill 

1— 54"x16'  Rake  Classifier 

3—  16'x16'  Agitaters 

4 —  26'x8'  Thickeners 
1— 12'x12'  Drum  Filter 

1— 250  Ten  Bag  Type  Precipitatien 
and  Clarificatien  Unit 

10— Redweed  tanks 
4 — Selutien  pumps 

2 —  Sand  pumps 

1 — Melting  furnace 
10— Redweed  tanks 
Cemplete  Laberatery  Equipment 


DUPLEX  RAKE  CLASSIFIERS 

6 — 54-in.xl4-ft.  8  in.  Model  "C” 

2 — 54-in. xl8-ft.  Extra  Heavy 

1 —  54-ln.x20-ft.  Extra  Heavy 
4— 6-ft.x21-ft.  8  in.  Model  DSD 

2—  6-ft.x25-ft.  Model  DSD 

1—  8-ft.x20-ft.  Model  DSD 

2—  8-ft.x25-ft.  Model  DSD 

SIMPLEX  RAKE  CLASSIFIERS 

4 — 15-in. xl2-ft.  Standard 
2 — 20-in.xl4-ft.  8-in.  Standard 
6 — 27-in. xl4-ft.  8-in.  Extra  Heavy 

4 — 27-in. xl6-ft.  4-in.  Extra  Heavy 
2 — 36-in. xl6-ft.  4-in.  Extra  Heavy 

BOWL  CLASSIFIERS 

1 — 20-in. xl4-ft.  8  in.  with  3-ft.  Bowl 
1 — 27-ln.xl2-ft.  with  6-ft  Bowl 
1 — 27-in. xl8-ft.  with  8-ft.  Bowl 
1 — 36-in.xl6-ft.  with  8-ft.  Bowl 

AUTOMATIC  SAMPLERS 

4 — No.  1,  Vezin  Double  Arm 

1 —  No.  1,  Vezin  Single  Arm 

2 —  No.  2,  Vezin  Double  Arm 

4 — No.  3,  Vezin  Double  Arm 

1 —  No.  4,  Vezin  Double  Arm 

2 —  18-in.  Allis-Chalmers  Disc  Type 
2 — Galigher  Wet  Pulp  Samplers 

1 — Flood  Wet  Pulp  Sampler 
4 — Thruster  Type  Wet  Pulp  Samplers 


CONCENTRATING  TABLES 

40 — No.  6  Wilfley,  Steel  Underframes.  En¬ 
closed  Head  Motions.  Can  also  be  fur¬ 
nished  with  IH-hp.  motors  and  V-belt 
drives 

15 — No.  IID,  Wilfley,  Enclosed  Head  Motion 
8 — No.  9  Wilfley,  Double  Deck,  Steel  Under¬ 
frames,  Extra  Heavy  Head  Motions 

1 2 — Deister-Overstrom 


Complete  Machinery  Stock  List  iVo.  23  sent  on  request 

MOBSE  BBOS.  MAGBraiEBY  CO. 

2900  Broadway  Denver,  Colo.,  U.  S.  A.  p.  o.  box  i708 
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Special  Reconditionecl 

COMPLETE  10-15  TON  PORTABLE  FLOTATION  PLANT 


Including: 


7"  X  10"  Jaw  Crusher 
Challenge  Ore  Feeder 
12"  Classifier 
Steel  Ore  Bin 


Duplex  Wet  Reagent  Feeder 
3x3  Conditioner,  steel  tank 
1"  Sand  Pump 

3-cell  No.  12  Fahrenwald  Flotation  Machine 


Dry  Reagent  Feeder 
Concentrating  Table 
30"  X  36"  Ball  Mill 
Amalgam  Plate 


All  necessary  lineshafting,  pulleys,  belting,  with  Waukesha  Gas  Engine. 
Prefabricated  steel  frame  for  mounting. 

Also — 1 — 2"  Wilfley  Sand  Pump;  1 — 3"  Wilfley  Sand  Pump 


We  Specialize  in  the  Manufacture  of: 


Conical  Ball  Mills — from  3"  to  6"  dia. 
Force  Feed  Semi-Steel  Roller  Bear¬ 
ing  Jaw  Crushers 
Hassell  Sub  "A"  Flotation  Machine 


Centrifugal  Sand  Pumps 
Standard  Ore  Cars 
Precipitation  Presses 
Rake  and  Rotary  Classifiers 


TORY 


YOU 


HASSELL  ENGINEERING  COMPANY 


_ ENGINEERS  ♦  CONSULTANTS  ★  MANUFACTURERS 

500  SOUTH  SAHWATCH  STREET,  COLORADO  SPRINGS,  COLORADO  CABLE 


‘HASSELL' 
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I  RECONDITIONED  BY  EIMCO’S  EXPERT  MECHANICS 


and  guaranteed  in  perfect  working  condition 


^I6'xl6'  Dorr  Agitators 

2 —  30'x20'  Dorr  Agitators 

I — 5'/2'x7'  Eimco  Cone-Head  Ball  Mill,  complete 
with  100  H.P.  Westinghouse  slip-ring  motor. 
Practically  new. 

I— 4'x3'  Eimco  Standard  Ball  Mill,,  complete 
I — 6'x22'  Hardinge  Conical  Ball  Mill 
I— No.  54  Marcy  Ball  Mill 

1—  No.  64</2  Marcy  Ball  Mill 

3 —  Model  C  Dorr  Classifiers,  size  4'-6''xl6' 

2 —  Model  C  Dorr  Simplex  Classifiers,  size  2'x3'x 
14'-#" 

3 —  Model  D  heavy  duty  Dorr  Classifiers,  size  6'x23' 
I — American  Disc  Filter,  4'  dia.  x  3  discs 

1 —  American  Disc  Filter,  6'  dia.  x  4  discs 

2 —  Oliver  Drum  Filters,  8'xl2' 


1 —  Oliver  Drum  Filter,  I4'xl4' 

4 —  20'x8'  Dorr  Thickeners,  complete 

5 —  30'xl0'  Dorr  Thickeners,  complete 

2—  40'xl0'  Dorr  Thickeners,  complete 
I — 60'xl2'  Dorr  Thickener,  complete 

I — 75'xl2'  Dorr  Thickener,  complete 
1—45  H,P.  double-drum  drag-line  type  Hoist  with 
Waukesha  gas  engine 

I — U'xlO*  Ottumwa  single-drum  steam  or  air  Mine 
Hoist,  herringbone  gears 
I — 25  H.P.  Eimco  all-steel  electric  Mine  Hoist 
I — New  150  H.P.  Crocker-Wheeler,  A.C.  Generator, 
2300  volts 

I — 200  H.P.  General  Electric  A.C.  Generator,  440 
volts 


I — O'xIS'  Blake  Jaw  Crusher,  all-steel,  single¬ 
toggle  type 

I — 9'x24''  Blake  Jaw  Crusher,  all-steel,  single-toggle 
type 

12 — New  Pelton  Centrifugal  Water  Pumps,  sizes  8’ 
to  r 

10 — Latest  type  #24  Booth-Thompson  Agitator  Flota¬ 
tion  Units  with  motor  drives,  rubber  covered 
liners.  #615  Victor  Blowers,  all  complete 
4 — No.  6  Wilfley  Concentrating  Tables  with  indi¬ 
vidual  motor  drives 

I — I4'’x5'',  ES-I,  Ingersoll-Rand  Vacuum  Pump 
I— 400-ton  solution  capacity  Simultaneous  Clarifi¬ 
cation-Precipitation  Merrill-Crowe  Plant 

CITY,  UTAH,  U.S.A. 


I  THE  EIMCO  CORPORATION,  SALT  LAKE 


wimmimnninimmiiimiiiHiiiiiiiHiiiiiinimiiiiiiiimiiiii^^ 


GOOD  USED  EQUIPMENT 


SELECTED  SPECIALS 
(From  Plants  We  Have  Just  Purchased*! 

8— Sets  of  CRUSHING  ROLLS;  two  42x16”  Allis  Chalmers 
“B”,  used  one  month;  30x16,  30x14  and  two  20x14" 
Sturtevant  fully  balanced;  30x10"  Traylor. 

6_JAW  CRUSHERS:  one  24x36"  Allis  Chalmers;  36x6, 
30x15,  16x10  Parrel;  16x10  Traylor. 

3 — rotary  kilns  or  dryers,  6x60',  with  chain  drives 
and  motors. 

*Wrlfe  for  Illustrated  Bulletins — Details  on  all 
equipment  In  these  plants. 


CONSOLIDATED  PRODUCTS  CO.,  INC. 

13-19  Pork  Row  New  York,  N.  Y. 

Plant  and  Sliopv  at  Nev,ark.  N.  J.  Cover  8  acre''  of  ground 
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BARGAINS 

"‘1 — 75  HP  Hendrie-Bolthoff  mine 
hoist 

*2 — Latest  type  Sullivan  angle 
compound  compressors  with  75  HP 
motors  500  cfm  each 

*1 — ^700  cfm  Ingersoll  Rand  com¬ 
pressor 

*1 — Set  14x42  Traylor  crushing 
rolls  with  motors 


FOR  IMMEDIATE 
SALE 

*1 — 8x30  Hardinge  conical  ball 
mill  with  150  HP  motors  and 
drive 

*1 — 8x24  duplex  classifier 
*1—6  cell  Denver  Sub.  A  flota¬ 
tion  unit  with  motors 
*1—4  cell  Kraut  flotation  unit 
with  motors 

*1—4x3  Oliver  Filter  and  acces¬ 
sories. 

RAILS  CARS 


ROCK  DRILLS 


ALL  BARGAINS 


HYMAN-MICHAELS  COMPANY 

I  UNITED  COMMERCIAL  CO.  Division 

I  837  E.  Gage  625  Market 

I  Los  Angeles,  Cal.  San  Francisco 
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FROM  BLUE  PRINT  TO  FINISHED  PLANT 


During  the  past  three  years  Western  Knapp  has  designed  and  constructed  Mills  with  a  combined 
capacity  of  over  4700  Tons  per  day!  We  have  the  experience  and  are  equipped  to  make  recom¬ 
mendations  for  and  installations  of  any  kind  of  Mill  at  any  location  during  any  time  of  the  year. 


WESTERN  KNAPP  ENGINEERING  COMPANY 

CONSTRUCTION  ENGINEERS  •  COMPLETE  MINE  AND  MILL  INSTALLATIONS 

760  Folsom  St.  3649  Santa  Fe  Ave.  210  S.W.  Temple  St.  500  N.  16th  St. 

SAN  FRANCISCO.  CALIF.  LOS  ANGELES.  CALIF.  SALT  LAKE  CITY.  UTAH  SACRAMENTO.  CALIF. 


1649  Blake  St. 
DENVER.  COLO. 


1025  So.  Central  Ave. 
PHOENIX.  ARIZONA 


508  W.  First  Ave. 
SPOKANE.  WASH. 


2927  Louisville  Street 
EL  PASO.  TEXAS 


JOB  TOO  TOUGH  FOR  OUR  ORGANIZATION 


••iiitMiniiM 


IMIIIMIMIIIIIM 


. . . . Mill . . 


^MMnHMMIIIIMIIIIIIItllllllllMIIIIMMlIllltllfttllllllllllMIIIIIMMMMMMItlllllMIIIIHIIIMI^ 


SPECIAL  NOTICE!  | 

MINERS  .  .  CONTRACTORS  . 


61.4-yd.  SHOVEL.  Buoyms  32n-B:  elec . $12.5nn. 

2-yd  DRAGLINE.  Moniglian;  stm . $1,000. 

25-T  LOCO.  CRANE.  00-0  bni. :  .stm . $2,250. 

40-T.  WRECK.  CRANE.  Bit  t.vp.  .stm,  Ka.$2.000. 

5-T.  ORE  BUCKET,  llulett . $200. 

2.  V/k-yd.  CLAM  BUCKETS;  Br’nh’st . $150  ea. 


•  20.  40-T.  STL  DBLE  HOP.  CARS,  4'S»i'  Ka.$300  ea. 
s  If).  2fl-.v(I.  AIR'DUIYiP  CARS.  .Macor;  aa..$000  ea. 

:  4.  20-.vd  AIR  DUMP  CARS.  Kop.  4'SH’  ca.$l!;oo  ea. 
:  73.  12-.vd.  AIR  DUMP  CARS.  West  4'8H"  Ka.$225  ea. 
i  2.  10-T.  8-yd.  HD  DUMP  CARS,  sad  hk;  20'  «a.  $1.55  ea 
i  30.  5-T.  7-.vd.  HD  DUMP  CARS,  West.  30"  Ka.$95  ea. 
:  3.  100-T.  LOCOS,  0-80-0.  stm;  4'8».4'  ira. .  .$4,050  ea. 
s  HOIST:  2-step  dr.  5x7,  285’  lift  with  200  HP.  3-00- 
;  2.300  mtr  . $2,090. 

BUY  NOW 

I  BEFORE  IRON  &  STEEL 

I  ‘  PRICES  JUMP  13476  S.  Brainard  Ave. 


ROCK  BOTTOM  PRICES! 

for  immediate  accepfance  only  | 

.  EARTH  HANDLERS  .  .  ETC. 

I  HOIST;  4x5  dr.  375'  lift  .stm.  also  available  a  100  | 
HP  3-60-2300  new  mtr.  comp,  never  con. ..  .$2,475  i 
1  PUMPS;  Bees  RoTurbo  Mani.stee  cent;  4-stage,  t.vpe  : 
B2  all  with  3-00-2200  motors;  i 

1.  1000  gal.  350'  hd.  125  HP  mtr . $1  000  = 

1,  1000  gal.  300'  hd.  100  HP  mtr . $8.50.  : 

1,  800  gal.  ,350  hd.  100  HP  mtr . $800.  i 

1.  700  gal.  I’OO’  hd.  2-stg.  .S2,  .50  HP  mtr . $600  : 

1  10"  AMSCO  MANGANESE  PUMP,  pul.  dr.. $.345  = 

COMPRESSOR:  700  cfm,  I-B.  Imperial  type  10;  E 

stm  . $750.  ; 

CRUSHERS:  Gvratory.  Al-Phal  Gates  4-K . $440.  E 

Williams  Hammermill  18'xl6' . $250.  | 

TUBE  MILL;  5’x22",  Al-Ch.  chilled  iron  lining. $900.  E 
RE’AYING  RAILS:  All  std.  sect;  $25  up.  = 


,  "ANYTHING 

PRODUCTS,  Inc.  containing 

Chicago,  III.  IRON  or  STEEL"  I 


5  Jaw  Crushers — 4'xS"  up  to  63'x84".  = 

I  Crushing  Rolls — 16'xlO'  up  to  54"x24*.  E 

i  HereshotT  12'  &  18'  furnaces.  s 

I  2— #7  Kent  Ring  Roll  Mills  &  20'  Allis  Chalmers  = 
E  lead  furnace.  E 

s  Ring  Roll  Mills — No.  0  and  No.  1 — Swing  Ham-  E 
i  nier  Mills — Gyratory  Crusher.  I 

E  Rotary  Fine  Crushers  No.  1.  No.  116.  No.  0.  E 

:  Direct  Heat  Rotary  Dryers — 3>/6'x25’,  4'x30’,  5'x30',  = 

E  5>/6'x40'.  6'x.50'.  7'x50’,  816'x7.5'.  i 

s  Semi-Indirect  Heat  Dryers — 4'x30',  416 'x26',  5'x30',  s 
I  snd  8K"x75'.  I 

E  Cement  Kilns — 3'  up  to  9'  diameter.  E 

I  Marcy  &  Fiiller-Lehigh  Mills.  = 

E  Raymond  Mills — No.  00,  No.  0  and  No.  1  &  5-  E 
:  mil.  3 

E  Tube — Rod-Compeb  and  Ball  Mills  3'  to  8'  dia.  i 
E  Dorr  Classifiers  &  Thickeners.  E 

5  1 — 6'x3' — 6'x6' — 6’xlO' — 12'xl2’  Rotary  Filters.  | 

E  3' — 416' — 5'  and  8’  Hardinge  Mills.  E 

E  1 — Complete  50  Ton  Plant,  including  oil  engines.  : 
=  1 — 14'  Gayco  Air  Separator.  "  s 

WM.  P.  HEINEKEN 

I  227  Fulton  St.,  New  York  City  Tel :  Barclay  7-7298  | 

rHinMMItlllMIMMIIIMMMIIMIMIIIIIMMinillMMMIMIMIIIMIIIHMMIMMMMMMIIIIIIMIIIItll.” 


All  types  Equipment — Bought  and  | 
For  Sale 

i  25  to  1150  HP  Diesel  Engines,  also  Gen.  Sets.  I 
E  200  and  300  KW.  440-2300  v.  Skinner  Uniflows.  : 
:  500  to  15000  KW  Steam  Turbine  Generator  Sets.  E 
i  10x16"  to  60x84"  Jaw  Crushers  &  Pulverizers.  : 

E  3  ft.  Telsmith  Oyrasphere  Cone  Cru.sher.  No.  36.  I 
i  No.  2  to  No.  18  Gyratorys,  Primary  &  Reduction.  E 
E  120  ton  Railroad  'Track  Scale.  50'  Platform.  i 

:  MISSISSIPPI  VALLEY  EQUIPMENT  CO.  E 

:  507-M  Locust  St.  St.  Louis,  Mo.  E 

.IMItMMMMIIMMMMIMtMMIIIMMMMMMMMMMMMMMIIMliMIMHMMMMMMMMMMflMMIlttl*^ 


•A^IMIMIttlMIIMMMIIMMMMIIIIIMMIIHIIMMMINMMIIIMMMIIIIIIIIMIMHMIMHMIMM' 

◄ 

1000  KW  250  volt  3  wire  Westinghouse  4 
TURBO  GEXER.4TOB  Set.  straight  4 
condensing,  or  extraction  type.  With  ^ 
Surface  Condenser.  ^ 

(2)  404  HP  Springfield  Cross  Drum  4 
W.T.  boilers,  200#  A.S.M.E.  Code.  4 


^  Power  Plant  Equipment  Co.,  Inc.  ^ 

V  41  Cortlandt  St.,  New  York,  New  York  4 


MIIMMinMIMMMMIIMMMIMMIMMMMMIIMIMMMMMMIMIIIMMIMIMIMMMMIMIMMIMIMO 


I  3 — Battery  T.vpe  Locos.  4  ton,  24"  ga.  | 
I  12 — Dump  Cars  116  yd.  24"  ga.  | 

1  3 — 50  HP  Electric  Shaft  Holsts  | 

I  1 — Byers  Rook  Shovel  %  yd.  | 

I  Ing-Rand  Sinking  Pumps  | 

I  Irg-Rand  Pumps  models  GSS  and  CRVH  E 
I  1  yd.  and  %  yd.  Owens  &  Williams  Clam-  | 
i  shell  Buckets  | 

I  Bumes  self-pr.  Cent.  Pumps  3",  4",  6"  | 

I  gas  and  elec.  | 

I  100  tons  .35  lb.  Rail  | 

I  1 — Connersville  Blower  | 

I  3  yd.  Dragline  Sera|>er  Hoist  | 

I  Merrick  Weightometer  Scale  for  24"  belt  | 

J.  T.  WALSH 

I  500  Brisbane  Bldg.  Buffalo,  N.  Y. 

**(MMnMMtlMMMMMtMMMIIIIMMIMMMHIIIIMMMMMMMMMIIMMnMIMIIfttllNIHMMIHMM. 


ilMMMMMMMIMMMMIIMMIItllMMMHMMMIIMMMItllMMMIIMMIIIMMi 

MACHINE  TOOLS 

Lathes.  Shapers,  Automatics,  Drills. 

Planers,  Mil  ing  Machinery,  Boring  Mills, 
Grinders,  etc. 

Large  buyers  of  surplus  machine  tools  and 
sellers  of  guaranteed  rebuilt  metal  work¬ 
ing  machinery — Reliable,  dependable. 

SUN  machinery  COMPANY  I 

.36  Van  Veehten  St..  Newark.  N.  J.  I 

. IIIIIIIIIMI . . . . . . 


ROTARY  FILTERS 

I  2 — Portland  12'xl2'  Rotary  Vacuum'  Flit-  I 
I  ers.  complete  with  Oliver  14"x8"  Dry  | 
I  Vacuum  Pumps  and  Receivers.  | 

I  STEIN  EdUIPMENT  CORPORATION  | 
E  426  Broome  Street  New  York  City  i 


i  SURPLUS  RUBBER  CONVEYOR  BELTING  I 

5  1.000  Ft.  60  In.  10  ply  heavy  duty  5 

E  600  Ft.  40  In.  7  ply.  H  top  I 

:  600  Ft.  30  In.  &  600  ft.  30  In.  6  ply  E 

E  1.000  Ft.  34  In.  5  ply  %  top  I 

E  900  Ft.  20  In.  5  ply  %  top  -  E 

=  642  Ft.  18  In.  4  ply  3/32  top  = 

E  500  Ft.  16  In.  4  ply  3/32  top  I 

i  600  Ft.  14  In.  4  ply  1/16  top  E 

I  SAMPLES  FURNISHED  ON  REQUEST  s 

:  AIR  COMPRESSORS  I 

=  360',  528'.  860'  St  1300'  IngersoU-Rand  Bltd.  5 

E  354  ft..  603  ft.  St  1000  ft.  Ingersoll-Rand  Diesels.  E 
E  3—752  ft  Sullivan  lGx9%xl0-WJ3.  Belted.  E 

I  676—1302—1503—2200—3600  ft.  Elec.  Drive.  = 

E  MACHINERY  i 

I  5 — Tyler  Hummer  Vibrating  Screens.  : 

E  Jaw  Cmshers:  36x10.  36x6.  30x13.  746x13,  24x30.  i 
:  42x48,  60x84,  36x18,  11x16,  12x18,  18x11.  20x10,  5 
E  42x18,  20x10.  16x9  St  30x15.  E 

E  Ball  Mills:  3'x36'.  7'x22'.  8'x22'  *  8’xlO'.  = 

i  Elec.  Mine  HoisU— 30,  60.  110.  140  &  400  H.P.  I 

R.  C.  stanhope,  INC. 

I  875  6th  Ave..  New  York  City  | 


MtllllNIIIIIIIIIIIIIIIMIIMMIIIMMMIHItllllMIMIIIMIMIHMIlMMMNIIflillllllllMIMlIttlNIF*** 

NEW  AND  USED 

I  TUBING— CASING  — PIPE  I 

I  T..arge  stocks  carried  everywhere  E 

j  JOS.  GREENSPON'S  SON  PIPE  CORP.  | 

I  Natl.  Stock  Yds.  (St.  Clair  Co.),  Ill.  | 


BSD 


SeARi 


FLIGHT 


EMPLOYMENT  :  BUSINESS  :  OPPORTUNITIES  ;  EQUIPMENT  — USED  or  RESALE 


UNDISPLAYED  RATE: 

10  cents  a  word,  minimum  charge  $2.00. 

Positions  Wanted  (full  or  part-time  salaried 
employment  only)  %  the  above  rates,  pay¬ 
able  in  advance. 

(See  J  on  Box  Numbers) 

Proposals,  40  cents  a  line  an  insertion. 


1  1 — American,  Double  Drum,  Hoist,  52  hp.  440  v.  : 

:  1 — American,  Dble  Drum,  Duplex,  80  hp.  440  v.  : 

I  5 — Willamette.  Double  Drum,  Duplex,  2 — 75  bp.  | 

i  550  V.  motors.  r 

:  1— Willamette  2-drm  Yard.  Hoist,  75  hp.  550  v.  : 

:  4 — Willamette  Yarding  Hoists,  3-drum,  2-speed,  : 

=  200  hp.  550  V.  585  R.P.M.  motors  : 

:  6 — Willamette  Yarding  Hoists,  3-drum,  2-speed,  i 

I  300  hp.  550  V.  585  R.P.M.  motors  : 

r  1 — Willamette  Incline  Hoist.  750  hp.  2200  rolt^  | 
1  mounted.  70-ton  steel  car,  std.  ga.  E 

:  17—500  kva  G.E.  22000/600  v.  3  ph.  transformers  i 

i  3 — 6-ton  Bald. -West.  30*  ga.  Bat.  Locomotives  i 

I  1—5-ton  G.E.  30*  ga.  Battery  Locomotive  • 

i  1 — t-ton  Jeffrey.  30*  ga.  Bat.  Locomotive  ; 

i  4 — Type  E.  G.  Elwell  Parker  Elevating  Trucks  : 

i  900 — .‘in'  ga.  20#  Rail  Wier  Switches  : 

i  1 — #11  Sturtevant  Pressure  Blower  : 

i  1— One-yard  Osgood  Gas  Shovel  E 

i  1 — 2n-ton  Ohio  Locomotive  Crane,  Std.  ga.  : 

E  1 — 60-ton  Lima  Shay  Locomotive,  Superheater  : 

PENSACOLA  COMPANY 

i  Pinedale  1100  Fourth  St.  i 

:  Fresno  Co.,  Calif.  Berkeley,  Calif.  | 


R  1  F  T  E  R  I 
ARGAIlVSi 

I  .52 — Chicago  Pneumatic  CP-5  Drifters.  | 
I  ;it! — Gilman  K-221  Drifters.  | 

I  20 — CP- 10  Sinkers  with  Drifter  At-  | 
I  tachinents.  | 

I  (1 — Ingersoll-Rand  S-70  Drifters.  I 
i  Also  large  stock  of  repair  parts  for  | 
i  all  of  the  above.  | 

Priced  to  sell, 

R.  H.  BOYER 

302  Harrison  Bldg.  Philo.,  Pa. 


i  LOW  BARGAIN  PRICES  I 


INFORMATION 

Box  Numbers  in  care  of  our  New  Y'ork. 
Chicago  or  San  Francisco  offlccs  count 
10  words  additional  in  undisplayed  ads. 
Replies  forwarded  without  extra  charge. 
Discount  of  10%  if  one  payment  is  made 
in  advance  for  four  consecutive  inser¬ 
tions  of  undisplayeti  ads  (not  including 
proposals). 

Continued  from  pages  95,  96  anti  91 


POSITIONS  VACANT 


WANTED,  BOLIVIA.  Mill  shift  bosses,  age 
30  to  45,  with  flotation  and  gravity  concen¬ 
tration  experience.  Must  speak  Spanish.  Sal¬ 
ary  £40. — monthly.  Three  year  contract.  Alti¬ 
tude  13,000  feet.  Send  references  and  photo¬ 
graph  with  application.  Only  experienced  men 
wanted:  no  other  need  apply.  P-823.  Engi¬ 
neering  and  Mining  Journal,  330  West  42nd 
Street,  New  York  City. 


EXPERIENCED  VENTILATION  ENGINEER 
at  large  western  metal  mine.  Starting 
salary  $200  monthly.  P-852,  Engineering  and 
Mining  Journal,  330  W.  42nd  St.,  New  York, 
N.  Y. 


EMPLOYMENT  SERVICE 


SALARIED  POSITIONS.  $2,600  to  $25,000. 

This  thoroughly  organized  advertising  serv¬ 
ice  of  29  years’  recognized  standing  and 
reputation  carries  on  preliminary  negotiations 
for  positions  of  the  caliber  indicated  above, 
through  a  procedure  individualized  to  each 
client’s  personal  requirements.  Several  weeks 
are  required  to  negotiate  and  each  individual 
must  finance  the  moderate  cost  of  his  own 
campaign.  Retaining  fee  protected  by  a  refund 
provision  as  stipulated  in  our  agreement. 
Identity  is  covered  and.  If  employed,  present 
position  protected.  If  your  salary  has  been 
$2,500  or  more,  send  only  name  and  address 
for  details.  R.  W.  Bixby,  Inc.,  270  Delward 
Bldg.,  BulTalo,  N.  Y. 


POSITIONS  WANTED 


GRADUATE  GEOLOGIST  &  ENGINEER,  32, 
married,  6  years  experience  mining  in  U.  S. 
and  2  years  general  superintendent  In  Philip¬ 
pines.  Experienced  in  placer  and  lode  opera¬ 
tions  also  pros|)ecting  and  geophysics.  For¬ 
eign  country  preferred.  PW-838,  Engineer¬ 
ing  A  Mining  Journal,  883  Mission  St.,  San 
Francisco.  Caiif. 


MINING  ENGINEER,  age  34.  good  health. 

married,  no  children,  speaks  Spanish,  eleven 
years  experience,  desires  position  as  mine 
superintendent  or  mine  foreman.  Will  go 
any  place.  PW-829,  Engineering  &  Mining 
Journal,  520  North  Michigan  Ave.,  Chicago. 
III. 


RUBBER  BELTING 

Transmission  •  Conveyor  •  Elevator 

"V"  BELTS 

I  for  I 

I  Pumps  *  Crushers  *  Pulverizers,  etc.  | 

RUBBER  HOSE 

I  for  I 

AIR  •  WATER  •  STEAM.  ETC. 

I  CARLYLE  RUBBER  CO.,  lac. 

64  Park  Place  New  York.  N.  Y.  | 

. . . . . . I . IIIRWU^ 

. . Hill . . 

I  New  "SEARCHLIGHT"  Advertisenents  \ 

i  must  be  received  by  the  2nd  of  the  month  | 
i  to  appear  in  the  issue  out  the  same  month.  | 

I  AddrsMB  €»pv  (• 

DspmrtmsnuU  Advmrtismf  Stmf 

I  Engineering  and  Mining  Journal  | 

I  >3#  West  42nd  St.,  New  York  City  I 


I  THE  TONOPAH  MINING  CO. 
OF  NEVADA 

BXPLORA'nON  DEPARTMENT 
Prospects  of  Merit  Financed 
I  Write  Either 

I  H.  A,  JOHNSON  Or  Main  Office 

I  Supt.  of  Operations  610  Bullitt  Bldg. 


MINING  ENGINEER,  age  36.  technical  grad¬ 
uate,  extensive  experience.  Desire  connec¬ 
tion  responsible  company  or  Individual.  PW- 
846,  Engineering  and  Mining  Journal,  330  W. 
42nd  St..  New  York.  N.  Y. 


MINING  GEOLOGIST-ENGINEER.  Technical 
graduate.  Twelve  years  experience  mining, 
geology,  metallurgy.  Desires  position  assist¬ 
ant  to  consulting  mining  geologist.  Salary 
not  main  interest.  PW-842,  Engineering  and 
Mining  Journal,  520  N.  Michigan  Ave.,  Chi¬ 
cago,  III. 


MINE  OFFICE.  Am  well  qualifled  to  assume 
full  responsibility  for  accounting,  purchas¬ 
ing  and  materials  supply  for  mine  and  mill. 
Broad  experience  makes  me  a  valuable  assist¬ 
ant  to  Supt.  by  competently  handling  many 
details  of  the  operation.  Age  36.  Available 
on  month’s  notice.  PW-844.  Engineering  and 
Mining  Journal,  883  Mission  St.,  San  Fran¬ 
cisco.  Cal. 


MILL  FOREMAN.  Practical  and  economical 
operation  and  maintenance  all  type  concen¬ 
trators  domestic  and  foreign  experience.  25 
years  actual  experience  and  charge  of  all 
departments  of  concentrator.  Take  full  respon¬ 
sibility  and  can  handle  men.  Speak  Spanish. 
Married.  Desires  permanent  position.  Foreign 
preferred.  At  present  employed.  Available  on 
short  notice.  Furnish  best  of  references. 
PW-849,  Engineering  and  Mining  Journal,  883 
Mission  St.,  San  Francisco,  Cal. 


MASTER  MECHANIC.  Good  health,  married, 
sober  and  industrious.  Expert  gas  and 
electric  welder.  Served  apprenticeship  as 
machinist.  Know  machine  tools  and  shop 
practices.  Know  steam,  gas.  electric  or  diesel. 
Will  go  anywhere.  At  present  employed  on 
large  construction  Job  as  Welding  Foreman. 
PW-850,  Engineering  and  Mining  Journal,  520 
N.  Michigan  Ave.,  Chicago,  Ill. 


DISPLAYED— BATE  PER  INCH  : 

1  inch . A . $6.00 

2  and  3  inches .  5.73  an  inch 

4  to  7  inches .  5.50  an  inch 

An  advertising  inch  is  measured  vertically 
on  one  column,  3  columns — 30  inches — 
to  a  page.  Contract  rates  on  request. 

EMJ 

BUSINESS  OPPORTUNITIES 


For  the  information  of  Readers: 

Organizing  and  incorporating  costs  incurred  in 
connection  with,  capital  raising  are  usually  quoted 
as  a  separate  cost  not  conditioned  upon  or  related 
to  the  actual  raising  of  capital  or  any  fees  earned 
thereby. 


Cnriiorate  Financing 

Inquiries  solicited  from  corporations  requir¬ 
ing  capital  for  expansion  or  other  corporate 
purposes.  Brown  Hartwell  Company,  110  East 
42nd  Street,  New  York,  N.  Y. 


Gold  Placer 

1140  acres  Government  Engineers  Reports 
available.  Want  cash  offer,  must  sell.  Write 
P.O.  Box  1022,  Reidsvllle,  North  Carolina. 


Partner  Wanted 

For  newly  completed  smelter.  Must  be  com¬ 
petent  smelter  man.  For  particulars  write 
I.  Blum,  Mojhave,  California. 


••MNIIMMIIMMIIIIItlllilMlllllllillllHIIMIIIIMIIIIIIIIIIIMlIlllliiiiiliiiiMiitiiiHIIIIIHIIttn*. 


SELLING 

OPPORTUNITIES 

OFFERED— WANTED 


Selling  Agencies — Sales  Executives 
Salesmen — Additional  Lines 


OPPORTUNITY  WANTED 


SALES  ENGINEER.  Long  and  successful  ex¬ 
perience  in  the  U.  S.  A.  and  South  America. 
Capable  of  handling  sales  and  distribution  of 
ore  reduction  and  milling  equipment.  Avail¬ 
able  now.  Will  go  anywhere.  SA-851  Engi¬ 
neering  &  Mining  Journal,  520  N.  Michigan 
Ave.,  Chicago,  III. 


WANTED 


WE  BUY  mineral  specimens  suitable  for  col¬ 
lectors,  museums  and  study  purposes,  in  lots 
of  from  ten  to  one  hundred  pounds.  Write 
first.  American  Mineral  Exchange,  212  Pacific 
Ave.,  Houston,  Texas. 


I  MUTHERN  MINERAL  DEPOSITS  I 

i  An  experienced  Mining  Engineer,  centrally  located,  | 

:  and  possessing  an  Intimate  knowledge  of  many  I 

:  deposits  of  commercial  minerals,  such  as  Man-  : 

i  ganese,  Chromium,  Zinc.  Gold,  etc.,  located  In  | 

:  the  Southern  Appalachian  Provinces.  Wishes  a  • 

I  connection  with  a  responsible  party,  who  would  | 

s  be  interested  In  their  exploration,  and  develop-  ; 

I  ment  or  exploitation.  Either  a  “Grub  Stake,”  or  s 

•  fixed  compensation  arrangement  will  be  enter-  : 

=  tained.  References.  Address —  | 

I  Mining  Engineer,  Box  1012,  IlendersonviUe.  N.  C.  | 


PRECIOUS  METAL  MINE 

I  ExHrienead  ogeraton  want  outstanding  lodo  prop-  I 
er^  that  will  develop  large  reserves  and  lane  I 
scale  operation.  Nat  imelter  values  must  total  at  : 
i  least  ten  dollars  and  show  profit  commoneurate  i 
;  with  Invaetment  and  risk  involved.  We  neither  $ 
=  buy  nor  sell  stock.  Submitting  mera  poeeibllltlee  I 
i  will  watte  your  time.  No  offering  considered  | 
I  unless  complete  detail  accompanies  first  letter.  1 
i  240  No.  Cllffwood  Ave.,  Los  Angeles,  Cal.  | 
. . . 


DIVIDEND  NOTICE 


ANACONDA  COPPER  MININQ  CO.  £ 

:  25  Broadway  I 

i  New  York,  N.  Y.,  November  23.  1938.  s 

DIVIDEND  NO.  122.  I 

;  The  Board  of  Directors  of  the  Anaconda  Copper  = 
I  Mining  Company  has  declared  a  dividend  of  I 
:  Twenty-five  Cents  (25c)  per  share  upon  its  Capital  : 
:  Stock  of  the  par  value  of  $50.  per  share,  payable  i 
:  December  22,  1938,  to  holders  of  such  shares  of  £ 
:  record  at  the  close  of  business  at  3  o’clock  P.M.,  £ 

£  on  December  6.  1938.  £ 

i  P.  B.  HENNESSY,  Secretary,  £ 
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PERFECTLY 

LUBRICATED 


This  Lima  Diesel -powered  Shovel 
of  the  Hardaway  Contracting  Co. 
is  lubricated  with  Texaco  100^, 
as  follows: 

e 

Texaco  Ursa  in  the  Caterpillar 
Engine 

e 

Texaco  Morfok  in  the  shackles, 
universals,  large  anti-friction 
bearings 


Texaco  Thuban  in  gear  case 


Texaco  Cup  Greases 


Texaco  Crater  Compound  on  all 
wire  rope,  gear  teeth,  chain 


Free  looklet.  32' pages  of  money- 
saving  information  on  the  lubri¬ 
cation  of  gears  and  wire  rope. 


Texaco  Dealers  invite  ■  1 

you  to  tune  in  The  Tex-  ^  ^ 

oco  Star  Theatre — a  full 

hour  of  oll-stor  enter- 

toinment — Every  Wed- 

nesdoy  Night — Colum- 

bio  Network  — 9:00 

E.S.T..  8:00  C.S.T.,  7,00 

M.S.T..  6:00  P.S.T 

TEXACO 


TEXIACO 


THE  PHOTOGRAPH  PICTURES  LIMA  No.  102  .  *  . 
one  of  the  shovels  belonging  to  the  Hardaway  Coh- 
tracting  Co.,  Columbus,  Georgia.  Hardaway  keeps 
its  equipment  on  the  various  jobs  through  regular 
use  of  Texaco  Lubricants. 

On  the  wire  rope,  chains,  gears,  and  crawler  mech¬ 
anism,  Hardaway  uses  Texaco  Crater  Compound. 

Texaco  Crater  adheres  to  the  wearing  surfaces  of 
metal,  despite  heat,  cold,  rain,  submergence  in  water. 
Where  other  greases  drip  and  wash  away.  Crater  clings. 

If  you  want  your  equipment  to  last  longer,  get  in 
touch  with  Texaco.  Trained  lubrication  engineers  are 
at  your  service,  and  2186  warehouses  assure  prompt 
delivery.  Write  or  phone  the  nearest  one,  or  direct 
your  inquiry  to: 

The  Texas  Company,  135  East  42nd  Street,  N.  Y.  C. 


FOR  GEARS,  CHAINS,  WIRE  ROPE 
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"TooL 

'  ■  ‘  handles  heavy 
hogging,  or  finest 
machining 

Mammoth  pressure  vessels,  or 
machining  of  micrometer  preci¬ 
sion  .  .  .  both  types  of  work  go 
through  the  Midvale  plant.  And 
on  all  types  of  steel,  including 
many  alloys. 

Tools  must  stand  up  — in  the 
Midvale  shops — in  your  shops. 

Midvale  tool  steels  are  continu¬ 
ously  subjected  to  the  acid  test  of 
actual  production ...  an  extra  insur¬ 
ance  that  they  will  properly  serve 
you  in  your  most  exacting  work. 


THE  MIDVALE  COMPANY  •  NICETOWN  •  PHILADELPHIA 

OFFICES;  New  York  •  Chicago  •  Pittsburgh  •  Washington  •  Cleveland  •  San  Francisco 


•  Ordinarily,  shovel  operation  in 
stripping  required  two  oils,  one  for 
summer  and  one  for  winter  lubrication 
of  motors  and  motor  generator  bear¬ 
ings.  A  central  state  operator  was  hav¬ 
ing  trouble  during  the  spring  and  fall 
seasons,  when  temperatures  varied 
widely,  in  determining  just  when  to 
change  oil.  Each  change  of  season 
brought  a  disheartening  number  of 
bearing  failures. 

The  Standard  Lubrication  Engineer 
told  him  about  Stanoil  No.  25,  an  oil 
with  low  pour  test  that  maintains  its 
lubricating  quality  over  a  wide  range 
of  temperatures. 

With  Stanoil  No.  25  in  the  bearings 
the  year  around,  the  chief  electrician 
found  that  he  could  quit  trying  to  out¬ 
guess  the  weather  man.  B^ing  fail¬ 
ures  stopped,  and,  in  addition,  he  had 
one  oil  less  to  stock.  The  slightly  higher 
cost  of  the  oil  was  more  than  paid  for 
by  saving  in  bearings  and  repair  costs. 

It’s  almost  certain  that  somewhere 
in  your  operation  the  higher  quality 
in  Stanoil  will  pay  its  way  in  r^uced 
maintenance  and  lower  ultimate  oil 
costs.  Let  a  Standard  Lubrication  Engi¬ 
neer  point  out  some  of  these  places. 
He’ll  make  this  analysis  at  no  cost  to 
you.  Gill  him  at  the  nearest  Standard 
Oil  (Indiana)  office  or  write  910  South 
Michigan  Avenue,  Chicago,  Illinois. 


the  right 


lubricant  .  PROPERS  appued 


Copr.  1938,  Standard  Oil  Co. 


THE  BEARINaS  HRE 

SKP* 


BUILT  BY  DINGS  MAGNETIC  SEPARATOR  CO. 


It's  perfectly  obvious  why  Dings  selected  10  SCSfP 
Bearings  for  vital  rotating  parts  of  this  Magnetic 
Separator.  They  wanted  a  self-aligning  bearing 
that  could  be  depended  upon  for  good  perform¬ 
ance  at  all  times. 

S3CS[F  Bearings  keep  shafts  which  close  the  gap 
between  the  magnetic  fields  always  in  correct 
position.  Totally  enclosed,  they  are  not  cdfected 
by  cJjrasive  grit  or  moisture.  They  require  no  ad¬ 
justments,  and  their  self-alignment  compensates 
for  slight  initicil  misalignments  without  binding  or 
cramping  the  bearing. 

This  is  another  excunple  of  the  benefits  derived 
through  fflCSlF's  mastery  of  bearing  problems. 
These  advantages  are  yours  when  you  specify 
□SDS[F’.  4223 

SDSIF  INDUSTRIES,  INC.,  PHILADELPHIA,  PA. 


YOU  CAN  BANK  ON  ITS 

PERFORMANCE 


mm  la/r-PKOo/mm 

arethe  SAKSTmUmi 


Point  by  point,  Nordstrom  Valves 
meet  every  major  valve  need 


POINT  1— QUARTER  TURN 

Quickest  to  open  or  close. 

POINT  2~SIMPLEST  DESIGN 

Fewest  parts.  Nothing  to  clog. 

POINT  3— "SEALDPORT" 
LUBRICATION 

Patented  feature  provides  proper  lifting 
of  plug  byy  positive  pressure. 

POINT  4— FULL-FLOATING 
PLUG 

Always  easy  to  turn.  Non-freezing. 

POINT  EXPOSITIVE  PLUG  SEAT 

Plug  rides  on  pressure  lubricant  seat  from 
which  it  is  never  separated. 

POINT  6— NON-STICKING 

Powerful  hydraulic  force  performs  triple 
function — lifts  plug  to  turn  easily;  lubri¬ 
cates  and  seals  valve. 

POINT  7xSTREAMLINED 
FLOW 

Minimum  resistance  to  line  flow. 


POINT  BxNON-LEAKING 

Sealed  by  lubricant  under  pressure:  pre¬ 
vents  external  and  internal  leaks. 

POINT  9xUNEXPOSED 
LUBRICANT 

"Sealdport"  lubricant  grooves  in  plug  and 
body  so  arranged  that  line  contents  cannot 
blow  through  when  lubricant  screw  is 
removed. 

POINT  lO—CHECK  VALVES 

One  or  more  ball  checks  in  shank. 

POINT  lIxSPECIAL 
LUBRICANTS 

Highly  developed  lubricant  and  plastic 
materials  in  every  consistency  to  meet 
specific  needs  for  all  variations  of 
temperature  and  line  contents. 

POINT  12xSPECIAL  ALLOYS 

For  every  service,  including  iron,  Nordco 
steel,  semi-steel,  stainless  steel,  bronze, 
Mercoloy,  aluminum,  nickel  alloys,  etc. 


Nordstrom  Air  Cocks 
especially  desirable 

for  mining  service 

Developed  particularly  for  services  such  as 
underground  air  service  outlets  and  similar  re¬ 
quirements  in  which  a  positive,  smooth-acting 
and  durable  throttling  or  cut-off  valve  is  required. 
Lubricated.  Sizes,  Vz”,  V4"  and  1". 

Ask  ioi  Bulletins 

Merco  Nordstrom  Valve  Co. 

A  Subsidiary  0/ 

Pittsburgh  Equitable  Meter  Co. 

Main  Offices:  Pittsburgh.  Pa.  Branch  Offices:  New  York  City. 
Buffalo.  Philadelphia.  Columbia.  Memphis.  Chicago.  Kansas 
City.  Des  Moines.  Tulsa.  Houston.  Lo$  Angeles.  Oakland. 
Canadian  Representatives  and  Licensees:  Peacock  Brothers. 
Ltd.,  Montreal,  Quebec.  European  Licensees:  Audley  Engineer, 
ing  Co.,  Ltd.,  Newport.  Shropshire,  England. 


No.  1404 

Nordstrom  Air  Cock 


REQUEST  FOR  BULLETINS 


NORDSTROM 

\/AI  \/F<;  Sealdport" 

^  V  £4^  Lubrication 


MERCO  NORDSTROM  VALVE  CO. 

400  Lexington  Ave., 

Pittsburgh,  Penna. 

Send  Bulletins  describing  Valves  for  Mining 
service 

Name 

Address 

City 


State 


SMALLER  TUNNELS  — Track  laid  on  steel  ties  needs  less  head  clearance.  Even  the  heavy  No.  3  Bethlehem  mine 
tie  keeps  the  rail  within  an  inch  of  the  floor.  Saving  in  height  is  several  inches ;  space  that  means  dollars 
in  driving  tunnels.  No.  2  tie  will  handle  rail  up  to  30  lbs.;  has  a  rail-bearing  height  of  just  11/16  in. 


6  REASONS  FOR 


USING  STEEL  TIES 


BETTER  MUCKING  — Track-mounted  mechanical  muckers  will  clean  up  better  when  operating  from  track  laid  on 
Bethlehem  steel  mine  ties.  Reason:  Bethlehem  Ties  are  lower  than  wood  ties.  These  extra  inches  mean 
greater  reach,  better  cleaning  of  the  floor.  Too,  Bethlehem  Ties  provide  the  sturdy  foundation  required  by 
track  for  mechanical  loaders. 


PORTABLE  SECTIONS— Portable  sections,  such  as  this, 
speed  up  tunnel  work,  particularly  when  mechanical 
mucking  is  used.  Built  up  with  Bethlehem  steel  ties, 
later  replaced  with  permanent  track 


FASTER  INSTALLATION— Permanent  or  temporary  track 
can  be  laid  faster  with  Bethlehem  steel  ties.  There 
are  no  spikes  to  drive;  no  gaging  to  do.  Steel  clips 
automatically  set  gage. 


LOWER  MAINTENANCE- With  no  spikes  to  pull  loose,  no 
chance  of  track  getting  out  of  gage,  maintenance 
costs  are  materially  lowered.  Fewer  derailments,  too, 
mean  less  repair  work. 


BETTER  TRACK— Even  when  clearance  is  no  object, 
Bethlehem  steel  ties  used  as  gage  rods  along  with 
wood  ties  will  make  better  track.  They  keep  track 
true  to  gage,  and  prevent  rails  from  turning  over 
under  load. 


BETHLEHEM  STEEL  COMPANY 


This  half  hitch  is  the  “switch”  that 
connects  each  liole  with  the  main  line  in 
a  Primacord-Bickford  hook-up. 

Simple,  isn’t  it!  No  tools  are  recpiired 
to  make  this  knot.  Yet,  made  properly 
and  drawn  up  tight,  it  switches  the  de¬ 
tonating  wave  at  3.8.5  miles  per  second! 

Primacord-Bickfortl  Detonating  Fuse 
consists  of  a  core  of  PFTN  in  a  water¬ 
proof  textile  cover.  It  offers  economies  in 
material,  shipping,  storing  and  handling. 
Plain  Primacord  weighs  about  1.5  lbs.  per 
1,000  ft.  and  its  tensile  strength  is  11.3 
lbs.  “Reinforced”  and  “Wire  Bound” 
Primacord  arc  also  available  where  extra 
strength  and  resistaiu-c  to  abrasion  are 
essential. 

Tie-up  to  greater  profits  in  blasting 
with  the  new,  iccll  tried  detonating  fu.se. 
For  further  information  write  for  the 
Primacord  Booklet. 


I 


This  Union  Tee  replaces  reg¬ 
ular  tee,  two  unions,  two 
nipples,  and  reduces  pipe 
joints  from  seven  to  three. 
Each  trap  is  hooked  up  in 
same  way. 


The  use  of  Union  Fittings  at 
these  points  eliminates  reg¬ 
ular  ell  and  tee,  two  unions, 
two  nipples,'  and  reduces 
pipe  joints  from  eight  to  four. 


CRANE 


ELBOWS— 900,67' 20,600, 
450,300,  22' 20,  11 '40,  and 
5%o,  Street,  Long  Sweep, 
Side  Outlet,  Drop,  Hub  Vent 


TEES — Service,  Four-Way, 
Drop  Tees,  Long  Sweep, 
Double  Sweep,  Wash  Tray 


COUPLINGS— Right  Hand, 
Right  and  Left,  Holf  (Also 
Wrought  Iron),  Reducers,  In- 
creosers 


UNION  FITTINGS  — M 

and  Female,  90®  and  i 
Elbows,  Tees  with  Union 
Run  or  Outlet 


BUSHINGS — Outside  and 
Inside  Hexagon,  Face,  Ec¬ 
centric,  Double  Tapped 


PLUGS  —  Square  H^ad 
Solid,  Countersunk,  Bar, 
Barrel 


UNIONS  —  Ground  Jo 
Gasket  Type,  Female,  M 
and  Female,  Air-Pump 


A  CRANE  FITTING  FOR  EVERY  PURPOSE— The  screwed 
fittings  shown  above  are  only  a  few  of  the  scores  of  dif- 


includes  bonded  and  ptoin  patterns,  black  or  galvanized, 
in  a  wide  range  of  straight  and  reducina  sizes;  in  four 


rf  CRANE  UNION  FITTING! 

SAVE  MATERIAL,  TIME  AND  LABOl 


A  comparison  of  piping  materials 
and  pipe  joints  required  to  hook 
up  this  bonk  of  steam  traps — 

— with  — with 

Union  Fittings  Regular  Fittings 


Ells 

Union  Ells 
Tees 

Union  Tees 
Unions 


The  use  of  union  fittings  in  piping  systems  is 
often  overlooked.  They  are  valuable  even  in 
simple  hookups,  but  in  more  elaborate  lay¬ 
outs,  their  advantages  are  emphasized.  Be¬ 
cause  a  single  union  fitting  ordinarily  serves 
the  same  purpose  as  a  tee  or  elbow,  union 
and  nipple,  installation  costs  are  minimized 
— in  material,  time  and  labor.  Union  fittings 
reduce  the  number  of  threaded  joints — giving 
greater  safety.  Pipe  lines  gain  a  workman¬ 
like  makeup  that  adds  to  plant  appearance. 


Depend  on  Crane-Quality  union  fittings  to 
help  keep  your  liquid,  air,  and  vapor  lines  at 
peak  efficiency  always.  The  amazing  standard 
of  perfection  that  Crane  has  attained  in  the 
manufacture  of  millions  upon  millions  of  fit¬ 
tings  of  every  type  yearly,  is  strong  assurance 
of  their  unfailing,  trustworthy  performance. 
You’ll  find  that  Crane-Equipment  throughout 
your  plant  brings  greatest  piping  satisfac¬ 
tion,  because — in  fittings  as  in  valves — 

iNSi^  tnat  counts  I 


TOTALS  39  88 


of  Crane  fittings  are  found 
fit.  Details  in  folder  sent 
upon  request. 


NATION-WIDE  SERVICE  THROUGH  BRANCHES  AND  WHOLESALERS  IN  ALL  MARKETS 


CRANE  SCREWED  FIHINGS 

FOR 

METAL  MINES  AND  SMELTERS 


Crane’s  line  of  fittings  includes 
not  merely  the  few  hundred  types 
and  sizes  in  most  common  use, 
but  a  total  of  more  than  10,000 
separate  and  distinct  items  in  cast 
and  malleable  iron. 


Quon. 

Pipe  Jts. 

1 

2 

12 

24 

10 

30 

16 

32 

Ovei  y^eaaeS 

PURPLE  STRAND 


HERE’S  the  spot  that  wears  out  rope  on  many  types 
of  jobs.  The  individual  wires  are  pulled,  bent  and 
twisted  in  the  one  operation  of  running  over  a  sheave 
imder  load.  The  smaller  the  sheave,  the  greater  the 
strain.  And  a  reverse  bend  over  small  sheaves  writes  a 
quick  death  sentence  to  ordinary  line.  Sheaves,  even 
small  sheaves,  can’t  always  be  eliminated.  But  wire  rope 
can  be  made  which  will  give  greater  life  when  this  bending 
fatigue  is  severe.  In  Purple-Strand  Form-Set  lines  it  is 
done  by  pre-forming  the  strands — so  shaping  them  that 
damaging  internal  stresses  are  minimized,  leaving  indi¬ 
vidual  strands  and  wires  free  to  use  their  full  strength 
for  external  work.  There  is  less  whipping,  less  tendency 


to  kink.  The  rope  is  easier  to  handle;  it  spools  better. 
Above  all,  it  has  greater  resistance  to  fatigue. 

Combine  this  fatigue  resistance  of  Form-Set  con¬ 
struction  with  the  strength  and  toughness  of  Purple- 
Strand  quality — and  you  have  a  real  line.  For  Purple 
Strand  is  top  quality  in  rope;  it  measures  up  to  strength 
standards  of  Improved  Plow  Steel  in  every  way;  it  has 
even  higher  fatigue  strength  than  standard  IPS.  Purple- 
Strand  wire  is  made  only  from  premium-priced  steel 
made  in  Bethlehem’s  own  plants  and  drawn  in  a  mill 
making  only  rope  wire — under  the  supervision  of  the 
same  metallurgical  staff  responsible  for  the  performance 
of  the  finished  rope. 


BKTHLEHE^^  STEEL  COMPANY,  General  Offices:  Bethlehem,  Pa.  District  Offices:  Albany,  Atlanta,  Baltimore, 
Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Columbus,  Dallas,  Detroit,  Honolulu,  Houston,  Indianapolis,  Johnstown,  Pa., 
Kansas  City,  Mo.,  Los  Angeles,  Louisville,  Milwaukee,  Nashville,  New  Haven,  New  York,  Philadelphia,  Pittsburgh.  Portland, 
Ore.,  St.  Louis,  St.  Paul,  Salt  Lake  City,  San  Antonio,  San  Francisco,  Savannah,  Seattle,  Syracuse,  Toledo,  Tulsa,  Washington, 
Wilkes-Barre,  York.  Export  Distributor:  Bethlehem  Steel  Exp>ort  Corporation,  New  York. 


BETHLEHEM  STEEL  COMPANY 
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LOADING  SHOVEL 


SHAFT  HOIST  ROPES 


Beccnise  pre-formed  rope  has  a  slightly  higher  first  cost 
many  mine  operators  have  never  thought  oi  it  as  a 
money-saver!  Yet  the  fact  is  that  in  many  mining  serv¬ 
ices  pre-formed  costs  substantially  less,  in  the  long  run. 
than  ordinary  fabrication. 

This  is  because  pre-formed  rope,  being  free  from  internal 
stresses,  is  much  slower  to  fatigue  under  the  combined 
stresses  of  constant  bending;  and  because  it  better  with¬ 
stands  abrasion,  os  worn  wires  will  not  arch  in  the 
strand,  and  broken  wires  will  not  stick  out,  causing  in¬ 
juries  to  workmen.  In  service  where  bending  or  abrasion 
is  severe,  pre-formed  will  for  outlast  ordinary  rope  and 
effect  a  substantial  money  saving. 

"UNION-formed"  Rope  (our  superior  pre-formed  product) 
should  be  used  for  Shaft  Hoist  Ropes;  for  Hoist  Ropes 
on  digcpng  and  loading  shovels,  draglines,  cranes  and 
derricks;  for  all  Mining  Machine  Lines;  for  Scraper  Loader 
Lines,  Conveyor  Ropes,  Slusher  and  Mucker  Lines,  Haul¬ 
age  Ropes.  Car  Pullers — in  short, 
wherever  ropes  ore  subjected  to 
severe  bending  or  abrasion. 

“UNION-formed"  Rope  offers  you 
opportunity  to  definitely  reduce 
your  rope  expense.  Secure  the  rec- 
ommendotions  of  our  nearest  dis- 


SCRAPER  LOADER  LINES 


UNION  WIRE  ROPE  CORPORATION 

OfRc*  and  Factorr:  21tt  and  Manch«st«r.  Kansot  City.  Mo. 
Chicago  Otfico  and  Worohouso:  431  Ponhlng  Road. 
Houftoo.  Toxat,  Oifico  ond  Worohouso:  S80S  Norlgation  Blod. 
Portiond.  Oro.:  2415  N.  W.  82nd  Avo. 
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Export:  Lucoy  Export  Corp..  Woolworth  Bldg..  Now  York; 
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IHstrihutors  In  Loading  Cltios  Throughout  tho  Country. 


UNION  WIRE  ROPES 


UNDERGROUND  HAULAGE 
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Increase  Your  Share 
Of  The  Business! 


1938 

MANAGEMENT  OIJECTIVES 
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Is  THIS  in  the  public  welfare?  If  you  have  a  superior 
product  at  a  fair  price  it  decidedly  is! 

This  is  an  objective  worthy  of  a  high  place  in  your 
policies  all  the  time  —  but  particularly  when  the  level  of 
business  is  less  than  normal. 

Dramatic,  skillful  and  consistent  advertising  is  doing  it 
for  many  and  can  do  it  for  you,  simply  by  educating 
more  and  more  people  to  recognize  the  many  benefits  of 
buying  your  product  —  now. 

Ask  your  advertising  agency  whether  your  appropriation 
is  adequate  to  accomplish  this  objective  of  increasing  your 
share  of  the  business  —  now. 


Published  In  the  Interests  of  greater  sales,  employment  and  profits  In  1938  by  the 
McGRAW-HILL  PUBLISHING  COMPANY.  INC.,  NEW  YORK.  N.  Y. 
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TIMKEN 

BITS 


GIVE  YOU  REMOVABLE  ROCK  BIT 
BENEFITS  IN  ^uU 


The  factors  responsible  for  the  superior  performance  and  longer 
life  of  the  TIMKEN  Rock  Bit  are  design  and  material. 

First  of  all  there  is  the  shoulder  construction  by  means  of 
which  the  drill  blows  are  transmitted  uniformly  to  the  cutting 
edges  of  the  bit,  thereby  producing  faster  penetration. 


TIMKEN  Bearings  aie  used 
on  all  locomotives  and 
many  of  the  cars  of  the 
new  20™  CENTURY  LIMITED 


This  type  of  construction  also  makes  possible  the  streamlining 
of  the  bit  and  steel.  Streamlining  means  easier  withdrawal  after 
drilling  as  there  are  no  obstructions  for  chips  to  lodge  behind 
and  plug  the  bit  in  the  hole. 

TIMKEN  Electric  Furnace  Steel  manufactured  in  our  own  steel 
mill  assures  bits  of  maximum  hardness  and  strength.  It  gives 
TIMKEN  Bits  greater  resistance  to  abrasion  and  thus  enables 
them  to  drill  more  footage. 

When  you  decide  to  adopt  removable  rock  bits — as  you  will 
sooner  or  later — be  sure  to  select  the  bits  that  will  give  you 
removable  bit  benefits  in  full — ^TIMKEN  Bits. 


THE  TIMKEN  ROLLER  BEARING  COMPANY.  CANTON.  OHIO 

Manufacturers  of  TIMKEN  Tapered  Roller  Bearings  for  automobiles,  motor 
trucks,  railroad  cars  and  locomotives  and  all  kinds  of  industrial  machinery; 

TIMKEN  Alloy  Steels  and  Carbon  and  Alloy  Seamless  Tubing;  TIMKEN  Rock 
Bits;  and  TIMKEN  Fuel  Injection  Equipment. 

ROCK  BITS 
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INTERNATIONAL  SMELTING  AND 
REFINING  COMPANY 


New  York  Office:  25  BROADWAY 


Ana^^dA 

from  nynt^c^^ymof 


Copper,  Zinc  and  head 


PLATINUM,  PALLADIUM,  TELLURIUM,  SELENIUM,  CADMIUM,  COPPER  SULPHATE 

Sales  Agent 

ANACONDA  SALES  COMPANY 

New  York  Office:  25  Broadway — Chicago  Office:  20  North  Wacker  Drive 

Purchasers  of  Ores  and  Concentrates 

(GOLD,  SILVER,  COPPER,  LEAD,  LEAD-ZINC) 

Ore  Purchasing  Departments . 818  Kearns  Bldg.,  Salt  Lake  City,  Utah — Miami,  Arizona 

Smelting  Department . Miami,  Arizona  (Copper) — Tooele,  Utah  (Lead  and  Copper) 

Refining  Department  . Raritan  Copper  Works,  Perth  Amboy,  N.  J. 

Lead  Refining  Department . East  Chicago,  Indiana 

Custom  Lead-Zinc  Concentrators . Tooele,  Utah  and  Rico,  Colo. 

Zinc  Oxide  Department . East  Chicago,  Indiana 


Bendelari  Diaphragm  Jigs 


SPECIAL  JIGS  AND  EQUIPMENT 
FOR  EACH  GRAVITY  SEPARATION 


42"  X  2  cell 
California  type 


42"  X  3  cell  Iron  Ore  type 


Are  Buitt  to  Order 

FIVE  TYPES  •  •  •  FIVE  SIZES 


42"  single  cell 
Low  California  type 


18"  Utility 
(Portable) 


<r- 
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I  GRAYBAR  ELECTRIC  CO.,  Graybar  Building.  New  York 
I  Gentlemen:  Please  send  me  bulletin  describing  the  new  Western  Electric 

I  lOA  Voice-Powered  Telephone.  EMJ  12-38 

I 

I  NAMB . . . . -,,...ADT»1?I3S _ _ _ 

I 

I  cmr . . . . STATE . 


McGRAW-HILL 

ON-APPROVAL  COUPON 


McGraw-Hill  Book  Co.,  Inc.,  3.30  W.  42d  8t.,  N.  Y.  C. 

Send  me  Mineral  Industry.  Vol.  46.  for  10  days'  examination  on 
approval.  In  10  days  I  will  send  $12.00,  plus  few  cents  postage, 
or  return  book  postpaid.  (We  pay  postage  on  orders  accompanied 
by  remittance.) 


Name  .  . 
Address 


Telephone 

without  batteries! 


Talk  and  hear 
clearly  over 
many  miles 


Western  Electric 

VOICE-POWERED  TELEPHONE 


City  and  State 
Position  . 


Company  . I.  12-38 

(Books  sent  on  approval  in  U.  S.  and  Canada  only.) 


For  46  years 

the  accepted  reference 
work  on  the  statistics, 
technology  and  trade  of 
the  mining  and  metal¬ 
lurgical  fields,  both  for¬ 
eign  and  domestic. 


Prevent  Accidents! 

Protect  Health! 

•  RESPIRATORS 

•  GAS  MASKS 

•  SAFETY  GOGGLES 
9  SAFETY  HATS 

•  RESCUE  BELTS 
O  TOE  GUARDS 

Write  tor  full  details 
attd  prices  on  any  items. 

PULMOSAN 

Dept,  EM,  176  Johnson  St.,  Brooklyn,  N.  Y. 


DC-4100  Duo  Filter 
Dust  Respirator 
Approval  BM-2120  of 
U.  S.  Bureau  of  Mines 


SAFETY  EQUIP. 
CORPORATION 


5ee  it  10  days  on  approval;  send  this  coupon 


Just  Published 

MINERAL  INDUSTRY 

VOLUME  46 
Covering  1937 

Edited  by  G.  A.  ROUSH 

781  pages,  6x9,  ^12.00 

IF  YOU  PRODUCE,  purchase  or  sell  minerals;  if  you 
invest  in  mineral  producing,  this  book  is  a  tool  you 
can  use  to  great  advantage.  For  46  years  it  has  been 
serving  the  leading  mining  and  metallurgical  organiza¬ 
tions  and  engineers. 

As  you  know,  this  great  annual  is  the  first  complete 
report  on  both  foreign  and  domestic  conditions  in  the 
mineral  field  for  the  preceding  year — the  first  book  that 
answers  your  questions  about : 

sources  of  supply,  exports  and  imports, 

statistics  of  production,  uses, 
statistics  of  consumption,  grades  and  qualities 
latest  technology 

of  all  commercially  important  minerals 

Every  article  in  it  is  the  work  of  an  internationally  recog¬ 
nized  specialist  in  close  touch  with  this  field. 

This  year  MINERAL  INDUSTRY  is  of  particular 
interest  for  its  Review,  by  the  editor,  G.  A.  Roush,  of 
progress  in  mineral  production  during  the  25  years  of 
his  editorship  (1913-1938).  This  review  covers  world 
production  of  the  leading  products,  giving  a  representa¬ 
tive  cross-section  of  the  world’s  mineral  industry  during 
the  period.  In  addition,  there  is  presented  a  series  of 
world  index  charts  of  production  of  each  of  the  leading 
products,  and  a  combined  world  total  index. 


Bell  Telephone  Labora¬ 
tories  developed  this  new 
voice  -  powered  telephone 
especially  for  portable  use. 
Transmitter,  receiver  and 
signaling  device  are  in  one 
unit  measuring  3"  x  3*  x  2 


weighing  only  1  lb.  14  oz. 

It  needs  no  batteries  or 
other  external  power — can 
be  connected  to  the  line  in 
a  few  seconds.  It’s  stur¬ 
dy,  dependable,  transmits 
clearly  over  many  miles. 
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ALPHABETICAL  INDEX  TO  ADVERTISERS 


*  Where  an  asterisk  precedes  manufacturer's  name,  more  detailed  information  may  be  found  in  the  1938  edition  of  Metal  Quarry  Catalogs, 
the  combined  catalogs  of  manufacturers  of  mining,  milling,  smelting  and  refining  equipment. 
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Alloy  Steels — Tool  Steels 
Stainless  Steel 
Shattiag — Screw  Steck 
Strip  Steel.  Flat  Wire,  ete. 
Beaais  and  Heavy  Stmetarals 
Channels.  Angles,  Tees,  Zees 
Hot  Rolled  Bars— Hoops  and 
Bands— Plates— Sheets 
Meehanleal  Tabing — Welding 
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Rivets.  Belts.  Nnts.  Washers 


Ryorson  Cortifiod  Stools  roprosont  tbo 
hiqhost  quality  obtainablo  in  oaeh 
typo  of  motoriaL  All  kinds  from  stand¬ 
ard  carbon  stools  to  spocial  alloys  oro 
corriod  in  a  full  rango  of  sisos.  Wbon 
you  nood  good  stool,  phono,  wiro  or 
writo  tbo  noorost  Ryorson  plont.  losopb 
T.  Ryorson  &  Son,  Inc.,  Chicago,  Mil- 
woukoo,  St.  Louis,  Cincinnati,  Dotroit, 
CloTolond,  Buffalo,  Boston.  PhUadoIphia. 
lorsoy  City. 


notation: 
r  1  YarmorF* 


Write 

ior 

Booklet 


i  25“  ^ 

SAnsIversariie 
Tear  * 


Steoon-distilled 
Pine  Oil 


HERCULES  NAVAL  STORES 

I  HBR.CVLBS  POWDEIL  COMPANY 

I  tacoKsoojLTtm 

I  953  Market  Street  Wilmington.  Delaware 

I  *Reg.  U.  S.  Pat.  Off,  by  Hercules  Powder  Company _ 
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WHERE  HIGH  PRESSURE  MUST  RE  CONTROLLED 


When  oil  drilling  encounters  pressvures  oi  severed 
thousand  pounds  per  squenre  inch,  there  must  be  no 
"ifs"  or  "huts"  about  the  blow-out  preventer's  capacity 
to  hold  things  in  check.  In  one  particidar  type  oi  blow¬ 
out  preventer  (GOOO-poimd  test),  thrust  screw  cmd 
heod  bolts  plcry  a  vited  part  in  preventing  accidents 
cmd  waste.  They  are  made  of  Chrome-Moly  (S.A.E. 
4140)  steel  because: 

(a)  Chrome-Moly  bolt  stock  con  be  heat  treated 
in  tozmage  lots  with  perfect  assuremee  of  consistently 


developing  the  combined  strength  cmd  toughness  to 
withstemd  heavy  loads  cmd  to  prevent  threads  from 
stripping. 

(b)  Chrome-Moly  bolts  core  readily  machinable 
after  heat  treating. 

Bolt  cmd  ports  mcmufacturers  seeking  to  speed  up 
and  simplify  production,  reduce  costs,  and  still  give 
their  customers  a  better  product,  should  send  for  our 
free  book,  **Molybdenum  in  Steel.**  Climax  Molyb¬ 
denum  Company,  500  Fifth  Avenue,  New  York. 
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SO-Ton  Squeeze  •  •  •  Rubber  to  Steel 


A  typical  example  of  Goodrich  improvement  in  rubber 


Riveting  usually  means  ham- 
•  mering  —  but  not  always.  A 
powerful  hydraulic  machine  now 
squeezes  a  cold  steel  rivet  into  place 
with  a  50-ton  pressure  —  and  does 
it  in  three  seconds,  with  little  noise 
and  no  red-hot  rivets  flying  through 
the  air. 

A  manufacturer  developed  this  ma¬ 
chine  but  to  make  it  practical  for  many 
jobs  such  as  car  bodies  and  frames,  it 
had  to  be  portable.  That  meant  flexible 
hose  from  the  source  of  pressure  to 
the  riveter.  But  a  50-ton  squeeze 
needed  thousands  of  pounds  of  pres¬ 
sure  in  the  hose  and  to  make  it  worse, 
the  pressure  is  a  sudden  load.  No 


flexible  hose  built  could  stand  such 
loads  without  bursting. 

Goodrich  engineers  had  been  work¬ 
ing  on  high-pressure  hose  for  auto¬ 
mobile  hydraulic  brakes  and  other 
uses.  They  had  found  a  way  to  braid 
a  fifth  of  a  mile  of  high-tensile  steel 
wire  into  every  foot  of  hose.  With 
this  as  a  starting  point,  Goodrich  en¬ 
gineers  went  to  work,  still  further  im¬ 
proved  the  strength  of  their  hose  by 
improved  rubber  compounds,  and 
finally  developed  a  hose  with  the  un¬ 
heard-of  burst  strength  of  20,000 
pounds  per  square  inch. 

This  is  the  sort  of  research  in  which 
150  Goodrich  engineers  are  constant¬ 


ly  engaged — which  has  produced  trans¬ 
mission  belts  flexing  five  times  as  long 
as  former  belts,  conveyor  belts  which 
stand  severe  use  many  times  as  long, 
rubber  for  numerous  products  which 
resists  ageing,  chemicals,  heat,  abra¬ 
sion.  These  improvements  can  save 
money  in  your  plant  as  they  are  saving 
for  thousands  of  others.  They  are 
automatically  yours  when  you  specify 
Goodrich  to  your  distributor.  The 
B.  F.  Goodrich  Company,  Mechanical 
Rubber  Goods  Division,  Akron,  Ohio. 

Oood.rick 

ALL  RlIBBEB 

(T  (T 


{Another  story  of  Goodrich  Development  appears  on  page  4) 
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.  UEN  LIBRARY  V 
'  ABN  ARBOR  HIGH  ^ 


HPifiEARING  SHOULD  I  SPECIFY 
IR‘W  MINING  EQUIPMENT  O 

rpTHE  FIRST  OF  A  SERIES  OF  OUESTIONS  TO  HELpT  ^ 

^SOLVE  THE  BEARING  PROBLEMS  OF  MINE  OPERATORS^  V 


Before  selecting  the  make  of  bearing  to  be  used  in  your 
equipment,  don't  you  owe  it  to  yourself  to  get  answers  to 
these  questions  from  any  bearing  manufacturer  whose 
product  you  are  considering?  The  answers  as  applying  to 
the  TIMKEN  Tapered  Roller  Bearing  are  included  below. 


mM. 


How  long  have  actual 
sales  of  bearings  been 
made  for  mining  equip¬ 
ment? 

The  Timken  Company 
pioneered  in  engineer¬ 
ing  tapered  roller  bear¬ 
ings  in  all  kinds  of 
mining  equipment  and 


How  many  of  the  bear¬ 
ings  have  given  satis¬ 
factory  service  in  mine 
cars  for  instance? 

Over  2,400,000 
TIMKEN  Bearings 
have  been  applied  to 
mine  cars  alone. 


THE  TIMKEN  ROLLER  BEARING  COMPANY,  CANTON,  OHIO 


How  long  has  your  company  been 
making  bearings? 

The  Timken  Company  has  special¬ 
ized  in  tapered  roller  bearings  for 
over  40  years. 


has  been  supplying  bearings  in 
volume  for  18  years. 


Where  is  the  bearing  used  as 
standard  equipment  in  mining 
machinery? 

Practically  every  leading  maker  of 
mine  cars,  conveyors,  loaders  and 
other  equipment  uses  TIMKEN 

-j-r— — ^ -  Bearings — if  not  ex- 

clusively,  at  least  pre- 
dominantly. 


Who  owns  the  bearing  company? 

The  Timken  Company  is  a  large 
all-American  corporation,  hav¬ 
ing  over  20,000  share-  - ^ 

holders.  •  -ji 


TAPmO  ROLLSR  BEARIMOS 
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BY  THI 


TIMKEN  ROLLER  BEARING  COMPANY 


i  • 


BUY  ACCO  QUALITY 

TRADE  MARK 


A  FEW  OF  THE  137 
AMERICAN  CHAIN  &  CABLE 
INDUSTRIAL  PRODUCTS 


AMERICAN  CHAIN  DIVISION 

(DOMINION  CHAIN  COMPANY,  L»d.,  in  Canada) 
Weed  Tire  Chains  •  Welded  and  Weldless 
Chain  •  Malleable  Castings 
Acco-Morrow  Lubricators 

ANDREW  C.  CAMPBELL  DIVISION 

Abrasive  Cutting  Machines  •  Floformers 
Special  Machinery  •  Nibbling  Machines 

FORD  CHAIN  BLOCK  DIVISION 

Chain  Hoists  •  Trolleys 
HAZARD  WIRE  ROPE  DIVISION 
Lay-Set  Preformed  Wire  Rope  •  "Korodless" 
Wire  Rope  •  Preformed  Spring-Lay  Wire 
Rope  •  Guard  Rail  Cable 
HIGHLAND  IRON  &  STEEL  DIVISION 
Wrought  Iron  Bars  and  Shapes 
MANLEY  MANUFACTURING  DIVISION 
Automotive  Service  Station  Equipment 
OWEN  SILENT  SPRING  COMPANY,  Inc. 
Owen  Cushion  and  Mattress  Spring  Centers 
PAGE  STEEL  AND  WIRE  DIVISION 
Page  Fence  •  Wire  and  Rod  Products 
Traffic  Tape  •  Welding  Wire 
READING.PRATT  &  CADY  DIVISION 
Valves  •  Electric  Steel  Fittings 
READING  STEEL  CASTING  DIVISION 
Electric  Steel  Castings,  Rough  or  Machined 
Railroad  Specialties 

WRIGHT  MANUFACTURING  DIVISION 

Chain  Hoists  •  Electric  Hoists  and  Cranes 


HAZARD  WIRE  ROPE  DIVISION 

EttabUshed  1846 

AMERICAN  CHAIN  &  CABLE  COMPANY,  Inc. 

WILKES-BARRE,  PENNSYLVANIA 

District  Offices:  New  York,  Chicago,  Philadelphia,  Pittsburgh,  Fart 
Worth,  San  Francisco,  Denver,  Los  Angeles,  Atlanta,  Tacoma 


